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PREFACE. 


This work has been written with the view of providing a 
Isook for class use in our Schools and Colleges, which shall 
suit the capacities of the young beginner and at the same time 
meet the requirements of the advanced student. 

So far as has been possible within the necessary limits of 
the book, I have carefully avoided laying down arbitrary rules 
and have endeavoured to establish the leading propositions of 
the science of Arithmetic by a process of simple reasoning, 
being fully convinced that a mere mechanical facility in mani¬ 
pulating figures, sufficient though it may be for the calculations 
necessary in every-day life, is in no way conducive to a healthy 
development of the reasoning faculty. I have accordingly 
explained the processes of Arithmetic by means of specimen 
examples fully worked out, and in every division of the subject 
1 have begun with simple principles and have tried to proceed 
by gradual and natural steps to those of a more complex 
nature. 

Compound quantities have been assigned a somewhat 
earlier place than is usually given them ; in other parts of the 
subject however there is but little departure from the common 
order. Decimals have been treated as a natural extension of 
the common system of notation ; but the principles of vulgar 
fractions have b^^'idkde use of here and there for purposes 
of explanation. TBe m^od adopted for the addition and 
subtraction of Recurrirw Decimals requires no conversion and 
TeH:onversion to vulgar fractions. A little more space than 
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usual has been devoted to the subject of Problems, and 1 
venture to hope that I have been able to make it simpler' and 
mprer attractive by means of careful arrangement and classi- 
ficktion. Although 1 have adopted the Unitary Method (a. 
method so simple in its application and so suitable for young 
leaders) in the section on Problems, I have not abandoned, 
the Rule of Three as some writers have done, because I do not 
consider it to be a misleading process, if properly understood. 
The sections on Stocks and othe^ branches of Commercial 
Arithmetic I have tried to make in some degree complete. And 
I may add that although the book contains nothing that might 
strictly be called original, yet it will be found to differ in many^ 
ways from any existing text-book on the subject. 

The book contains a large number of examples for exer¬ 
cise ; these have been worked out several times from the- 
printed sheets, yet it would be presumptuous to hope that no 
error has escaped notice. I shall be grateful to Teachers and 
S^dents for any correction that they may send me. 

1 have to thank some friends for valuable criticism and 
advice and also for correcting and revising many of the proof- 
sheets. 1 have the pleasure of expressing my thanks also to 
some of the students of the M. A.- 0 * College, Aligarh, for great 
assistance in verifying the answers to many of the examples. 

Aligarh, N. W. P., 

January^ 1890. 
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PEEFACE TO THE SECOND EDITION. 

This edition has been carefully revised and the few errors 
that crept into the former edition have been corrected. 1 have 
inserted some explanatory matter and a few new examples in 
certain parts of the book. The book has been further en¬ 
larged by the insertion of the Punjab and Allahabad Univer¬ 
sity Entrance Examination Papers. A few examples have 
been slightly altered for securing neat answers. These addi¬ 
tions and alterations will, however, be no hindrance to both 
the editions being used together in the same class. 

Aligarh, 

December^ 1890. 
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PREFACE TO THE SIXTH EDITION. 

In this edition the work has again been carefully revised, 
and many important additions and a few slight alterations 
have been made. The following Exercises ^ have been in¬ 
creased : 76, 106, 107, 115, 116, 117, 119, 132, 140. A new 
Exercise ( 174a ) has been inserted ; this relates to the first 
twenty-seven Sections of the book, and may be taken as soon 
as those Sections have been read* Section LV has been 
entirely re-written and considerably enlarged. Some useful 
matter has been subjoined at the end of the book in the. 
form of an Appendix. These improvements will, it is hoped, 
increase the usefulness of the work, and render it still more 
worthy of the agj 

Aligarh, ** 

August, 1893. 
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ion which it has received. 
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PREFACE TO THE SIXTIETH EDITION. 

In the last edition some notes'and examples were inserted 
in Jtba Section on Approximation and also a few examples in 
the Section on the Metric System. 

SiRAJOANJ, 

ItoTftmber^ 1917 * 
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PREFACE TO THE SIXTY-SIXTH EDITION. 

In this edition the Section on Approximation has been 
enlarged and improved, and the Section on Metric System 
has been revised and corrected on the basis of the latest 
determination of the length of the metre in inches. 

SiRAjGANJ. 

Novembtr^ tgao. 


} 
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TABLES OF MEASURES. 


For further information turn to the pages nferred to* 

English Money Table. \Page 40.] 

4 Farthings (^). make x Penny 

•12 Pence ... i Shilling {is. or i/-). 

70 Shillings ... ^ Pound or Sovereign (/l)* 

2 Shillings —I Florin. 

Shillings —I Guine a, sT^SnuIings — i^Moidore. 

Indian Money Table. [Pag^e 41,] 


3 Pies (p.) 

4 Pice or 12 Pics 
16 Annas 


make x 

... I 
... I 

I Rupee 


Pice. 

Anna (la.). 
Rupee (Ri). 

is. 6 d. 


English Jewellers’ or Troy Weight. [Pag^e S 3 *] 
{Chiefly used for weighing gold^ stiver andjewels!) 


y 


24 Grains (gr.) 
20 Pennyweights 
12 Ounces 


make i Pennyweight (i^dwt.). 
... I Ounce (i oz.). 

... I Pound (i Ib.). 

So that a Pound Troy—5760 Grains. 


Standard or Avoirdupois Weight. [Page 54.}; 


16 Drams (dr.) 
16 Ounces 

^8 Pniinds 




make i Ounce (i oz.). 

I Pound (i lb.). 
QaactcUi qr.). 




... 




20 Hundredweights 




1 Ton (i ton 




A stone (st.) 

A Pound Avoir. 


14 lb. 

7000 Grains.Troy. 


Indian Basar Weight. [Page 55.] 


4 Sikis make 1 

5 Sikis ... 1 

4 Kauchas or 5 Tolas ... x 

16 Chataks ... j 

40 Seers 1 ... 1 

4 Chataks —I Powa. 14 

5 Seers — i PunSRury. i 8 

•r 

t 


Tola. 

Kancha (Fowa chatak). 
Chatak (i cb.). 

Seer. 

Maund (l md.). 

Powas — I Seer. 

Punshuries -• i Maund. 



Madras I»ooal Weight [Pagje 56.] 

3 Tolas make x Folium. 

$ Pollums ••• 1 Seer* 

5 Seers or 40 Pollums.•• I Viss. 

.5 Viss %«< I Maund. 

20 Maunds ••• 1 Candy or Barum. 

A Madras maund =» 25 lb. Avoir. 




Bombay Local Weight [Pa^ 57.] 


4 Dhans 
8 Raktikas 
4 Mashas 
72 Tanks 
40 Seers 
20 Maunds 

A Bombay maund 


make i Raktika. 
... 1 Masha. 

... I Tank. 

... I Seer. 

... 1 Maund. 

... I Candy. 

* 28 lb. Avoir. 


/ 

English Linear Measure. [Pa^e 58.] 

42 Inches (in.) make i Foot (i ft.). 

3 Feet ... I Yard 11 yd.). 

5^ Yards ... i Pole, Rod or Perch fi po.). 

46 Poles or 220 yards ... i Furlong (l fur.). 

^ ^^Furlongs or 1760 yards -- r Mile (t mi.^, 

5 "Miles j League (i lea.). 


1 Pole 

9 Inches 
2 Spans or 18 Inches 

2 Cubits 
6 Feet 


5 yd. I ft. 6 in. 

I Span. 

I Cubit {Hath\ 
I yard, 

I Fathom, 


4 Poles or 22 Yards 
100 Links 


I Chain! Used in land 
X Chain) surveying. 


The following Table is used by tailors : 


2^ Inches 
4 Nails 

4 Quarters 

5 Quarters 


I NsL\}(Girrah\ 

V^^drter (Span). 

7 yW 

h EIL" 
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Engliah Square Heaaure. 6i.] / 

144 Square Inches (sq.*t^.) make i Square Foot (i sq. ft.). 

9 Square Feet ' ... 1 Square Yard (i sq. yd.). 

30^ Square Yards ... i Square Pole, Rod or Perch. 

40 Square Poles .... z Rood (1 ro.). [(1 sq. po.). 

-<^4840 sq. yar^ 1 .■■ i Acre (I ac). . ^ 

I Square Mile (i sq. miX 



A square chain»22X22 sq. yards or 484 sq. yards. 
•*. zo sq. chains» i acre. 

« 1 sq. pole=30 sq. yd. 2 ft. 36 in. 9 

For Indian Land Measures see pages 63 and 64. 


Measures of Solidity. {English) \^Page 64.] 


Z72i Cubic Inches make i Cubic Foot (z cu. ft). 
27 Cubic Feet ... z Cubic Yard (i cu. yd.). 

Measures of Capacity. {English) [Page 64.] 


4 Gills make 
2 Pints 
4 Quarts 
2 Gallons ... 

4 Pecks 

8 Bushels 

5 Quarters ... 

2 Loads 

Also 2 quarts^.I' « 
2 bushels = 
4 bushels ^ 


I Pint (i pt). 

X Quart (i qt.). 

1 Gallon vi gall.). 

I Peck (i pk.) 

1 Bushel (I bus.). 

I Quarter ( 1 qr.), 

X Load(i Id.) 

X Labt (1 last). 

I pottle (i pot ). 

X strike (x str.) 

X coomb (l coomb). 


> For dry goods only. 


A Barrel contains 36 gallons. 


Kote. A gallon of distilled water weighs exactly 10 lb. Avoir. 
A pint of water weighs a pound and a quarter. [A gallon 
contains 277*274 cubic inches]. A cubic fupt of water weighs cAout 
zooo oz. Avoir. 


Measures of Time. 

60 Seconds (sec.) make 
60 Minutes*,^ 

24 Hours ... 

7 Days 

365 Days ...' .> 

366 Days > ... 

zoo Years ... ... 


{English) [Page 65.] 

z Minute (i min.), 
z Hour (1 hr.> 

X Day (I da.), 
z Week (I wk.). 

Z Year (l yr,). 

Z Leap-year, 
z Century. 
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Measures of Angles. [Page 65. ] 

6o Seconds (6o") make i Minute (i'). 

6o Minutes ... i Degree (l*). 

go Degrees ... i Right Angle (l rt. gle.). 


Measures of Number. [Page 67.] 

12 Units make i Dozen. 

12 Dozen ... i Gross. 

12 Gross ... I Great Gross. 

20 Units ... I Score (Kurii), 

Also 24 Sheets, of paper ... i Quire. 

20 Quires ... i Ream. 

10 Reams ... 1 Bale. 


Apothecaries* Weight. [Page (>•}.'] 

(i) Measures of Weight. 

Druggists use the grain to weigh small quantities and the found 
and ounce Avoir, to weigh large quantities. Some physicians in 
prescribing use the following table : 

20 Grains make i Scruple (t scr.l, 

3 Scruples ... I Drachm (I dr.). 

» Drachms ... i Ounce Troy. 


(ii) Measures of Capacity. 

60 Minims (m.) or drops make I Fluid drachm (fl. dr.). 

8 Fluid drachms ... i Fluid ounce ^fl. oz.). 

20 Fluid ounces ... 1 Pint (O.). 

S Pints ... 1 Gallon (C.). 

Note. Since a pint of water weighs a pound and a quarter, 
the weight of a fluid ounce of distilled water is an ounce Avoir. 






ARITHMETIC. 


I. INTRODUCTION. 

I. A quantity is anytl^ing which may be regarded as being 

made up of parts like the whole. [Hantditn Smithn 

m Thifs, a sum of money, the length of a rod, the weight df a 
sack of rice, a number of men, are quantities. 

55 . A quantity is called a unit quantity [or simply a 
when it is used for the purpose of comparing the magnitudes ot 
other quantities of thCfl Same kind. [/. Lock^ 

Thus, a rupee is used as the unit of money when we speak of 
a certain sum as three rupees^ A boy is the unit when we speak 
of a certain class in a school as containing fifteen boys. 

3 . That which indicates the magnitude of a quantity relatively 
to its unit IS called a number. 

Thus, the number three indicates the relative magnitude of the 
quantity three rupees as compared with its unit a rupee, 

4 . The Measure or numerical Value of a quantity is the 
which expresses how many times the unit is contained in 

the quantity. 

Thus, if we use a yard as the unit of length, and speak of a 
certain length as five yards, the number five is the measure or 
numerical value ot that length. 

Note. The numerical value of a quantity indicates its re/atzve 
magnitude. The abso.uie magnitude of a quantity is indicated by 
its numeiical value and unit together, 

5 . A number is called an abstract number, when it is not 

attached to any particular unit ; seven. 

3 . A number is called a concrete number, when it is attached 
to some paiticutar unit ; as,/ urhovsos^Jive men, seven yards. 

7 . Arnlimetto is a pait of the Science which teaches the 
use of numbei s. 

II. THE METHOD OF REPRESENTING NUMBERS 

! BY FIGURES. 

8. In Arithmelic,we‘:“epresent all numbers by means of the 

ten symbols or j£ures 3, 4, = , 6, 7,8, 9, o, called digits. The 

first nine of these figures.'are called the biguilicant digits ; the 
last is called zero, cipher or nought. 


C. A. X 
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9 . Numbers from o^e to ffine are represented by the nine 
significant digits taken in order. Thus 

one two three four five six seven eight nine 
123 4567 8 9 

SO. All higher numbers are repiesented by two or more of 
the figures, the following conveniion being adopted : 

It is agreed that in a line of figures, the figure in the first 
place towards the right shall have its simple value^ ♦ and shall 
represent so many units ; the figure in the second plate frors 
the right shall have te 7 t iitnes i/s simple valucy and shall represent 
so many tens ofuniis^ or tens ; the figure in the third place shall 
have ten limes ihe va*ue it should have in the second place or one 
hundred ihnes its simple valucy and shall represent so many tens 
of tens^ or hundreds^ w/z/Vj, or hundreds ; thus 435 shall ex¬ 
press one hundred times four units, together with ten times 
three units and also five units more ; or in other words, it shall 
express four hundreds, three tens and five units : and so on, the 
value of a figure increasing tenfold at each step of removal to¬ 
wards the left. 

II. The following table, called the Numeration Table, 
gives the respective nani'js of places of figures representing a 
number. 


U) 

C 

o 


lA 

a 

o 


ifi 

xi a 
O 
0-.S 

in ^ 

^ • 
tj tQ 
cd O g 
2 <n.2 

•5 

^0° 

L. A CQ 

'S S2 

e 9 
c e o 

2 S-S 

aSHH 


tn 

c 

o 

(A 

's-l 


tn 


c C2 

£ Ss 


tf) 


4 > 


cn 

g 

52 

6 g 

^ 23 
Ora 

eft fl 

o 52 
u o P 

rt *2 12 

a Sn: 



987 654 321 987 


« *The value of a figure which it has wheny^slandB by itself is called 

its simpie or value. The value of / figure^which it has in conse¬ 

quence 01 its position in a line of figures is railed its local or acciuentsi 
value. 
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The periods which follow those in the above table are trillions, 
cjuadrillions, quintillions, sextillions, septillions, octillions, etc 

12 . The symbol o has no value in itself and represents no 
number, in a line of figures, o in the first place (towards the 
right) indicates the absence of units ; in the second place, absence 
ot tens ; in the third place, absence of hundreds ; and so on. 

Thus 

30 represents three tens and vo units ; 

^ 4orf‘represents four ireds, no iens^ also no units ; * 

309 represents three hundreds, no tens^ and nine units. 

13 . It appears then, that numbers from to nine are re 
presented by one figure; numbers from ten io-ninety-nine zrt 
represented by two figures ; numbers from one hundred to nine 
hundred and ninety nine are represented by three figures ; num¬ 
bers from one thousand to nine thousand^ rune hundred andninety* 
nine arc represented by lour figures ; and so on. 

14. The method above explained of representing numbers by 
means of ten figures and their combinations was invented by the 
Hindus. But Europeans call it the Arabic Notation because it 
was introduced into Europe by the Arabs who had learnt it from 
the Hindus. 


NUMERATION, 


15. Numeration is the art of reading a number expressed 
in figures. 

Art. 9 enables the learner to read the numbers expressed by 
one figure ; and the following table will enable him to read the 
numbers expressed by two figures. 


10 ten 

11 eleven 

12 twelve 

13 thirteen 

14 fourteen 

15 fifteen 

16 sixteen 

17 seventeen 

18 eighteen 

19 nineteen 

20 twenty 

21 twenty-one 
•22 twenty-two 


23 twenty-three 

24 twenty-four 

25 twenty-five 

26 twenty-six 

27 twenty-seven 

28 twenty-eight 

29 twenty-nine 

30 thirty 

31 thirty-one 

32 thirty-two 

3j thirty-three 

34 thirty-four 

35 thirty-five 


36 thirty-six 

37 thirty-seven 

38 thirty-eight 

39 thirty-nine 

40 forty 

41 forty-one 

42 forty-two 

43 forty-three 

44 forty-four' 

45 forty-five 

46 forty-six 

47 forty- seven 

48 forty-eight 
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49 forty-nine 

50 fifty 

51 fifty-one 

52 fifty-two 
5^ fifty-three 

54 fifty-four 

55 fifty-five 
50 fifty-six 

57 fifty-seven 

58 «Gfty-eight 

59 fifty-nine 
00 sixty 

61 sixty-one 
^2 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 


66 sixty-six 

67 sixty-seven 

68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-four 

75 seventy-five 

76 seventy-six 

77 seventy-seven 

78 seventy-eight 

79 seventy-nine 

80 eighty 


83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six 

87 eighty seven 

88 eighty-eight 

89 eighty-nine 

90 ninety 

91 ninety-one 

92 ninety-two 

93 nineiy-three 

94 ninety-four 

95 ninety-five 
90 ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 


81 ei^hty-one 

82 eighty-two 

16 . When a number is expressed by three figures, the third 
figure from the right is read as so many hundred^ the two remain- 
ing figures being read together as in the above table. Thus 

the number expressed by 100 is read one hundred ; 
the number expressed by 340 is read three hundred and forty ; 
the number expressed by 432 is read four hundred and pfty-two 
the number expressed by 607 is read dx hundred and seven. 

17. If a number is expressed by more than three figures, 
divide the line of figures by commas into periods of three figures 
each, commencing from the right ; and read the first period 
(towards the right) as in Art. lO, read the second period as so 
many ikeusandy the third period as miHion^ the fourth as Mr us- 
mudy the fifth as billion^ the sixth as ihi ttsar.d^ and so on. The 

.periods must be read off m left to right in order. 

Thus 


2,435 *'®ad ‘two thousand^ four hundred and thirty- 

five’ ; 

23,204 is read ‘twenty-threetwo hundred 
and four’ ; 

234,021 is read ‘two hundred^'and . thirty four thousand 
and twenty-one’ ; n 

324,1.03,200 is read ‘three hundred and twenty-four million^ 

one hundred and three ilu usai d^ two hundred’; 
36,204,340,432,004 is read ‘thirty-six bil.iun, Vwo hundred and four 

thousand^ thiee hundred, and fony tniliion^ 
« four hundred and thirty-tyro thousand and four’. 

1,000 represents a thousand ; 

1,000,000 represents a million ; 
i;ooo,ooo,o0o,ooo represents a billion. 
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s 


EXAMPLES. 1 . 

To be done first orally^ then in wtiitng. 

Express each of the following; numbers in words : 

L lo; i6; 48.; 99 ; 76 ; 43 J 5° ; 31; 63. 

' 2. 100 ; III ; 902 ; 620 ; 300 ; 103 ; 234 ; 130. 

3 . 9216 ; 3409 ; 5004 ; 1011 ; 1210 ; 9000 ; 9999. 

4. 12345 j 20103 ; 40040 ; 30001 ; 90600 ; 89346 ; 

»■ ■# . ■ -300000 ; 708900 ; 102030 ; 309809 ; 379586. 

8, 7231651 ; 7090709 ; 9:-ooooo ; 7800040 ; 3567891, 

7. 32567893 ; 34083092 ; 90009000 ; 55500055. 

8. 789345621 ; 3900S5000 ; 222000000. 

0. 7009356700 ; 32592S7891 ; 8070088200. 

10 . 32500094001 ; 308306003330 ; 1357986438123. 

11. What is the local value of each of the significant digits in 
the numbers, 72, 339, 4203, 70809, 1300450789 and 3079004078023 ; 

' 2. What docs each of the zeroes in the numbers 20103, 
307005060 and 300508230509 indicate ? 

13. Express in words the least number of five figures and the 
greatest number of four figures. 

NOTATION. 

18. Notation is the art of representing by figures a number 
expressed in words. 

The method is as follows : 

Begin at the left hand, and put down the required figures in the 
places necessary to express the number, according to the Nume¬ 
ration Table ; and fill up the vacant places, if any, with ciphers. 

Thus, to represent by figures the number, million^ twenty- 
eight tht usand, three hu uireda'idJour., we put down 5 in the place 
ol miliions or in the seventh place from the right, 2 in the place 
of tens t f thousands or in the fifth place, 8 in the place of 
thiusands or in the fourth place, 3 in the place of hundreds or ia 
the third place, and 4 in the place of units or in the first place : 
and then we fill up the sixih and second places with ciphers ; and 
the number expressed in figures is 5028304. 

^ EXAMPLES. 

State in figures^^ * • 

1. Thirteen ; seventeen ; nineteen ; twelve ; eleven. 
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2 , Twenty-three ; thirty-four ; forty ; twenty-seven. 

3 - Seventy-seven ; ninety ; eighty four ; sixty-three. 

4 , Three hundred and forty-two ; four hundred and eighty- 
six ; five hundred and four ; nine hundred. 

5 . Two hundred and three ; four hundred and thirty; five 
hundred and fifty-five ; four hundred. 

Eight hundred and ninety-two ; seven hundred and four ; 
six hundred and forty ; five hundred and twelve. 

7 . Seven thousand, eight hundred and thirty-five ; nin*' 
sand and twenty-eight: six thousand and nine ; four thousand ; 
six thousand and eighty-five. 

8 . Five thousand, nine hundred and ninety-two ; eight thou¬ 
sand and seventy-four ; two thousand and three ; four thousand 
and forty ; three thousand, four hundred and three. 

9 . Twelve hundred ; eighty thousand and eight ; eighteen 
thousand, four hundred and fifty-four ; thirty-six thousand and 
twelve ; ninety thousand. 

10 . Twenty thousand and seventy ; thirty thousand and eight; 
fifty-four thousand, four hundred ; sixteen thousand and four. 

11 . Four hundred and five thousand ; eight hundred thousand 
and forty ; seven hundred and two thousand and seventy-four. 

12 . Three million^ nine hundred and four ; nine million, four 
hundred ; fifteen million and fifty ; one hundred and eight million, 
three thousand and four ; four million and five thousand. 

^ 3 . Five thousand million, seven hundred thousand and 
ewenty-eight ; three hundred and fifteen thousand seven hundred 
and sixty-four million, nine thousand and three. 

14 . Three billion and fifty ; four hundred and five billion, ten 
(nillion, twenty thousand and seven ;one billion, one million, one 
thousand ; six billion and six. 

16 . Five hundred and twelve billion, two hundred and fifty-five 
thousand seven hundred and sixty-two million, seven hundred and 
thirteen thousand, four hundred and seventy-three. 

16 . Twelve billion and twelve ; seven hundred billion, seven 
hundred thousand and seven hundred; three billion, three million,, 
three thousand, three hundred and three. 

17 . Seven thousand three hundred and five billion, five hundred 
and two million, six thousand and lwenty-foif‘; forty-seven billion,, 
forty-seven million, forty-seven thousand and^ forty-seven. 

18 . State in figures the least number of seven figures and the 
greatest number of five figures. 
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19 . One boy wrote 70007007 and another wrote 777 when 
told to write ‘seven thousand, seven hundred and seven’ in 
figures ; what mistakes did they commit ? 

THE INDIAN METHOD OF NUMERA TION. 

19 . The following is the Indian Numeration Tatle* in 
common use : 


W 

s 

o 

M • 

U (/) 

o 5 

rg W 

O ^ • 

u O ui 

S a o 

® 41 S 

u 


eh 


V) 

u 


<2 V) 

C u 
a> c« 


G 

(A 

0 

-'H 

oi 

4 ) 

HH 


<0 

*0 


198, 76, 5 4 , 321 


» 


The above number is read thus : 

One hundred and ninety-eight crorcs, seventy-six lacs, fifty- 
four thousand, three hundred and twenty-one. 


Note. The Hindu names of places of figures arc'- as 
follow:— al’a^ dasha^ $haia^ sahasra^ oyuty laksha^ (lac), 'fiyut^ 
Ceil (crore), arbud^padma^ kharbuy idkharbay nwhapadmay sankUy 
ja 'adhiy atiiyay madhyay parardhya. 


EXAMPLES. 3 . 

Express in words according to the Indian Numeration : 

1 - 34 SS 43 ; 3020050 ; 7990570 ; 70:.o304. 

2. 12343678 ; 305750080 ; 45000000. 

23007S001 ; 7080904080 ; 3794857612. 

4 . 8274057009 ; 3500001230 ; 3103705040. 

6. 1234567890 ; 6000789000 ; 5010702009- 

Express in figures : 

6- One lac, fourteen thousand ; seventy-eight lacs ; fifteen 
lacs, four thousand and thirty ; seven lacs and seven. 

7 . One crore, ^ve hundred ; twenty-eight crores, three lacs 
and four; twenty crores ; one crore, one lac, one thousand and one. 

P. Three hiftfdred crores, five lacs, four thousand ; one hun¬ 
dred and one crores, one lac, one hundred and one. 
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9 . Three hundred and twenty-eigrht crores, seventeen lacs, 
forty-five thousand, seven hundred and fifteen. 

'O. Seven hundred and five crores, seventeen lacs, twenty- 
four thousand, seven hundred and thirty-eight. 

How many thousands are iri a lac ? How many lacs in a 
million ? How many millions in a crore ? 

13 . Read according to the Indian numeration the number— 
one hundred and three million, twenty-eight thousand, four hun¬ 
dred and one. 

Read according to the English numeration the 
one hundred and three crores, seven lacs, seven hundred and four, 

TZ/E ROMAN SYSTEM OF NOTATION. 

90 In this system the symbols chiefly employed are I, V, X, 
L, C, D and M which represent i, 5, 10, 50, too, 300 and 1000 res¬ 
pectively. Again a bar placed over a letter increases its value a 
thousand-fold ; thus X represents 10,000. 

The following table will explain the method of representing 
any number by means of the above symbols. 


I 

I 

XI 

II 

XXX 

30 

CD 

400 

II 

2 

XII 

12 

XL 

40 

D 

500 

III 

3 

XIII 

13 

L 

SO 

DC 

600 

IV 

4 

XIV 

14 

LX 

60 

DCC 

700 

V 


XV 

15 

LXX 

70 

DCCC 

800 

VI 

6 

XVI 

16 

LXXX 

80 

CM 

900 

^II 

7 

XVII 

17 

XC 

90 

M 

1000 

VIII 

8 

XVIII 

18 

C 

100 

MCD 

1400 

IX 

9 

XIX 

19 

CC 

200 

MCM 

1900 

X 

10 

XX 

20 

CCC 

300 

MM 

2000 


MDCCCLXXXIX 1899 DLXDCCXLII 560742 

EXAS/IFLES. 4 . 

Express in Arabic notation : 


1. 

VI. 

2. 

IX. 

3 . 

XLIX. 

4 . 

XCIX. 

6. 

LXXV. 

6. 

CCLXIV. 

7 . 

DCIX. 

8. 

DCLXl 

9 . 

MCMXC. 

10. 

LXX. 

11. 

MMDCCLXIV 

• 

Express in Roman notation : 





12. 

44. 

13 . 

66. 

14 . 

79. 

16 . 

83. 

16 . 

. * 49 . 

17 . 

43 ^- 

18 . 

990. 

1 «. 

^ A 

I 3 S*. 

*20. 

5670. 

2L. 

3149- 

22. 

45978. 

23 . 

1000000. 
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III. ADDITION. 


®I. Addition is the method of finding a single number 
which is equal to two or more given numbers taken together. 

The given numbers are called summanda, and the single 
number obtained by adding them is called their hum, or auLOuat. 

The sign+signifies that the two ntimbers between which 
it is placed are to be added. Thus, 7+2 signifies that 2 is to be 
added to 7. The sign + is called the plus sign, and 7 + 2 is 
read ‘‘seven p*us two” - 

sign =» stands for the words “is equal to” or “equals”. 
Thus, 24-3— 5 states that the sum of 2 and 3 is equal to 5. The 
sign — is called the * ign of equalitv, and 2+3-S is read “two 
plus three is equal to five” or ‘‘two plus three equals five”. 

The numbers tfirce^f/ur^five^ being taken 

in order, if we add the number one to any one of them, we get the 
number next following: thus H-1^2 ; 2 + 1=3 ; 34-i=*4 ; and 
So on. 


We obtain the sum of 5 and 3 thus : 

5 + 3 = 5 +?+! 
= 5 +!+!+! 
=6+1+1 
= 7 + 1 
= 8 . 


Results thus obtained are registered in the following table, 
called the Addition Table, which ihe learner should commit to 
memory. 


1 and 

1 are 

2 

3 

4 




... 


••• 


6 

7 

8 

9 


3 

4 

5 

6 

7 


i are 311 are 4'i are 51 




• •• 


• • • 


... 




• • • 


• •• 


S!2 

63 


87 


2 and '3 and j4 and js and j6 and 

' are 6;i are 7 
7 2 ... 8 
8:3 — 9 
9 4 •*•10 
...lo 5 ...u 
9 6 ,..io 6 ,..i i|6 ...13 
.•.i2|7 *.*13 
...13 8 ..,14 

...14I9 —!5 




4,2 

614 

7 '! 

816 

9I7 


7 

8 


4 

5 


• • . 


• *« 


. ■ ■ 


» • • 


6 2 
7 3 

84 

9 S 




... 




••■lO 7 .••II .7 
9 j 3 ,..ioj8 ...II 8 ...12,8 
.icjg ...II 9 ...12 9 ...139 


7 

1 

2 

3 

4 

6 

7 

8 

9 


and js and 
are 8| 1 are 9 
... 9 2 ...lo 

.•.IO|3 ..all 


...II 

...12 

..-13 


4 ...12 4 

5 ...13,'s 

6 ..-I46 

‘7 


...147 —IS 

... 15(8 . • • 16 
...169 ...17 


9 and 

1 are 10 

2 ...XI 

3 ...12 

...13 
...14 
...15 
...16 

8 ^-.17 

9 ...18 


P.xnmp!e. Add 7+8+9 + 8- 

Process : 7+8=15 ; 15+9=24 ; 24+8 = 32. Arts. 


Nnto. As facility in mental addition is the basis of all accu- 
rate facility in the subsequent processes of Arithmetic, the pupil 
should have a sufficient number of exercises in mental addition 
before he proccedsjE^irther. The use of fingers should be strictly 
prohibited. 
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EXSBCTSES IN MBNTAI. ADDITIOK. 

N. P. Th<? followirg exercises are not considered sufficient ; they are 
intended only to show the nature of the questions that might be asked. 

1 . What is the sum of 

\a) 2 and 9 ; 3 and 4 ; 8 and 7 ; 7 and 5 ; 9 and 9 ; 9 and 7 ^ 
3 and 7 ; 8 and 5 ; 9 and 6 ; 6 and 8 ; 8 and 9 ; 7 and 3 ? 

{b) 10 and 7 ; 20 and 8 ; 30 and 6 ; 50 and 9 ; 70 and 5 ? 

. (c) II and 6 ; 12 and 7 ; 26 and 4 ; 36 and 3 ; 72 and^ 7 ?. 

*{d) 15 and 7 ; 16 and 8 ; 22 and 9 5 37 and 6 ; 85 and 9 ; 
43 and 8 ; 49 and 9 ; 28 and 7 ; 68 and 7 ; 98 and 7 ; 99 and 9 ? 

2 . Add 

{a) 5 to 7, to 17, to 27, to 37, etc. 

{b) 7 to 9, to 19, to 29, to 39, etc. 

{c) 8 to 8, to 18, to 28, to 38, etc. 

3 . {a) How much do i and 2 make ? 3 and 2 ? 5 and 2 ? etc. 
(b) How much do 2 and 3 make ? 5 and 3 ? 8 and 3 ? etc. 
(f) How much do 3 and 5 make ? 8 and S ? *3 and 5 ? etc. 

17 . P. When the pupil has acqtu’red a little facility the above question 
may, with odvarPnge, be put in the following form : 

4 . Count by increments of 6 starting at 4. 

^ A/Mcrrr. 4, 10, 16, 22, 28, 34, etc. 

B. I hnve to marbles in one hand and 7 in the other ; how 
many marbles have 1 in all ? 

6, Twelve articles make a dozen ; how many in two dozen ? 

7 . Ram had 19 marbles and he has won 8 ; how many 
marbles has he now ? 

B, I have purchased a table for 16 rupees and a chair for 
7 rupees ; how many rupees have I spent in all ? 

P, If mangoes arc selling at the rate of 13 for the rupee, how 
many shall you get for two rupees ? 

to. John bought 25 mangoes and 9 oranges ; how many fruits 
did he buy in all ? 

^The following process in mental afldition may be recommended for 
beginners :— ' 

, 15+7 = 15 + 5 + 2=20 + 2 = 22. 

But the process should be abandoned as soon as facility in addition has 
been acquired. 
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11 . You are 13 years old ; your brother is 7 years older than 
you ; what is the age of your brother ? 

12 . If I give you 20 rupees I shall have 15 rupees left in my 
purse ; how many rupees have I.? 

18 . A boy has lost 8 marbles and has 27 left; how many had 
he at first ? • 

14 ., You have 23 marbles in your pocket ; I give you 9 ; how 
many have you now in all ? 

A man bought 35 maunds of rice on a certain day, and 
9 maunds on the next day ; how many maunds did he buy in a*ll ? 

16 . A man’s age is 47 years ; how old will he be 7 years hence ? 

17. If you buy 56 mangoes and your brother 8 more than you, 
how many does your brother buy ? 

IR What is the number from which if I take 15 there will 
remain 60 ? 

A man bought a tabic for 75 rupees and gained 5 rupees 
by selling it; for how many rupees did he sell it ? 

20 . A man gave 19 rupees to his wife, 7 rupees to his son and 
4 rupees to his daughter; how many rupees did he give away 
in all ? 

21. What is the united length of five roads which are 1,2, 3,4 
and 5 miles long respectively ? 

22 . I bought a book for 6 annas and a bottle of ink for 4 
annas more than the book; how much did I spend in all ? 

2^^. A man sold 9 oranges to to B 7 more than to A : how 
many did he sell in all ? 

2 4 . Ram bought 2 mangoes at 4 annas each and 8 oranges 
at one anna each ; how much did he pay to the fruit-seller ? 

2 ? 5 . From a rope are cut off first 27 yards, then 8 yards, and 
are 7 yards left ; what was the length of the rope ? 

24 . In the case of large numbers the process of addition is 
as follow's : 

Example. Add together 3781 409 and 56. 

We write down the numbers, one under another, thus 

378 

409 

843 

placing units undet^units, tens under tens, hundreds under huV 
dreds, and so on ; and then draw a line under the lowest line of 
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figures. Under this line we place the sum which is found in thel 
following way: 

We first add the units, thus (8+9+6) units=23 units=2 
tens +3 units ; we place the 3 under the column of units and carry 
*m the 2 tens for adding to the column of tens. Next we add the 
te®s, *thus (2 + 7+0 + 5) tens = i4 tens = i hundred +4 tens ; we 
place ihe 4 under the column of tens and carry on the i hundred ' 
for adding to the column of hundreds. We then add the hundreds, 
thus (1 +3+4) hundreds ==>8 hundreds ; and we place the 8 under 
the column of hundreds. 

Mental Process : 8, 17, 23 ; 

carry 2, 9, l 4 

carry i, 4, 8. 

EXAMPLES. 5. 

I 

N. B. Sums should bt? dictated and th^ pupils required to readout 
the answers in words. The sauie sum may be given several limes by 
altering the order oi the summands. 


Add together 


1. 

3 

2. 

6 3. 

8 

4 . 

7 

6 . 8 


5 


9 

7 


5 

9 


9 


8 

9 


8 

8 


4 


7 

7 


9 


e. 

56 

7 . 

73 8. 

40 

0 . 

90 

10. 79 


42 


26 

37 


50 


11. 

375 

12. 

879 13. 

79 

14. 

986 

15. obi 


20S 

% 

82 

40 


742 

70 


7^ 


190 

673 


999 

910 

16 . 

7643 

17. 

429 

13 . 

3C93 


19 . 4807 


24b 


7 


207 


309 


5004 


84 


40 




1234 


94^6 


. 329 


506 

20. 

28 

21. 

58073 

2?. 

839 


23 . 38750 


4007 


9705 


20.8 


50952 


350 


368 


476 


78095 


9 


78000 


8205 


34560 


302 


29 


474^«o 


32308 

24. 

S9763 

25. 

33760 

20 . 

467895 


27. 79 


25964 


5807 


58009 


3025 


73«9^ 


304 


5565 


329 


58926 


19 


795073 


876502 


321S7 


7 


56793,2. 


39S79 


9 ^ 7 j 6 


374 


368000 


300 
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9038 

29 . 7 

30 . 3578924 

31 . 9357350 

30054 

7000007 

S 8'^3079 

2984721 

5028 

34003 

8279363 

8JO3902 

76 

404040 

9528789 

7050729 

9 

36000 

3474923 

8472038 

5079824. 

938050 

38 

8923463 


Find the sum of 

32 . 804, 97056, 4S, 397834 and 909. 

3 C. 73 S 68 , 9340, 8654, 76, 703 and 98. 

34 . 74, 79048, 309, 8000386, 43 and 3002. 

36 . 300, 785, 897634, 12345, 207 and 20708. 

Find the value of 

36 . 432398 + 7867 + 83989 + 7030. 

37 . 70+8200+7395 + 5678920+97+2. 

38 . 3+309+29 + 307895+3253+500- 

39 . 87+9800000+80234+10201+34567 + 9. 

40 . 3456 +456 + 56 +6+76000+984530789. 

41 . Add together the following numbers : seventy-nine ; three 
thousand, four hundred and filty ; sixCy-sLx thousand, six 
hundred and ninety-four ; four thousand and four ; eighty. 

42 . Find the total of—six hundred and ninety-two ; four lacs, 
forty-five thousand and seven ; ninety-eight lacs, seven hundred ; 
forty-five ; seven. 

43 . Find the amount of—seven hundred and forty-six million, 
seventy-four thousand, nine hundred and sixty-two ; eighty-six 
thousand, five hundred and four ; twelve million, seven thousand 
and three ; ninety-one ; seven million and seven. 

44. How much are nineteen+seven lacs, seven thousand and 
M-eVen + three hundred and lour crores, seventy-four lacs and 
twenty-nine+ eight crores, eight lacs, eight thousand and eight 
+ seven thousand, seven hundred and fony-two + six+three lacs, 
four hundred and seven i 

46 . Find the amount of 76, 378046, 30567, 8, 9345, 300009, 
3708, 309, 37^^5892. 28, 7923000 and 342. 

48 . What is the number from which if 3457 be taken 479 is left ? 

47 . A man was born in 1856 ; in what year will he be 34 years 
of age ? 

48 . January has 31 days, February 28, March 31, April jo. 

May 31, June 30, >«ly 31, August 31, September 30, October 31, 
November 30 and December 31; how many days are there in the 
whole year f , 
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I 40 . State how many boys are in a school in which there ar^ 
125 in the first class, 87 in the second, 96 in the third, 107 in the 
fourth, 70 in the fifth and 256 in the other classes. 

60 . A garden contains 327 mango trees, 704 cocoanut trees, 
456 (Jate trees, *528 orange trees and only 25 tamarind trees : how 
litany trees are there in all ? 

61. A certain town contains 87,903 Hindus, 48,093 Maho- 
medans, 723 Europeans, 1,309 Eurasians and 159 other races : 
what is the total population of the town ? 

' 62 . A gentleman bought three pieces of land in a idVriTHor 
9,700 rupees; he built a house on one piece at a cost of 7,825 
rupees, another on the second piece at a cost of 21,750 rupees, 
and a third on the remaining piece at a cost of 2,729 rupees : 
what sum did he spend in all ? 

63 . We imported 53,89,0553 maunds of salt in January 1885 ; 
7,09,280 maunds in February and 10,94,803 maunds in March ; 
what was the entire weight imported in the first 3 months of 1885 ? 

64 . I bought four baskets of mangoes ; the first contained 
246 mangoes ; the second 319 ; the third 19 more than the second ; 
and the iourth as many as the first and second together : how 
many mangoes did I buy ? 

66. What is the number from which if I first take 70835 and 
then 85679, there will remain 7040 ? 

IV. SUBTRACTION. 

Subtraction is the method of finding the number which 
is left when ih 9 Lsvsa//e/' of two given numbers is taken from the 
£'rca/£r^ 

The greater of the two given numbers is called the Uiinuend, 
the less is called the subtrahend, and the number found by sub¬ 
traction is called the remainder or difference. 

The sign —, placed between two numbers, signifies that the 
second number is to be subiracied from the first. Thus 7 —4 
signifies that 4 is to be subtracted from 7. The sign - is called 
the minus sign, and 7-4 is read “seven mirtus four”. 

It follows from the definition of subtraction that it is the 
process of finding the number which must be added to a given 
number to make a larger given number. Hence subtraction is 
sometimes called complementary addition. 

We are able to subtract a small number from another, from the 
khowD results of the Addition Table. 

Example. 7-4«»3, because 4 + 3 « 7 . 
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EXERCISES lET MENTAL SUBTRACTION. 

1. Take 3 from 8 ; 4 from 9 ; 5 from 7 ; 6 from 9 ; 5 from 8. 

2 . What is the difference between 10 and 6 ; 12 and 8 ; 16 and 
9 ; 13 and 7:11 and 6 ; 16 and 8 ; 18 and 9 ; 15 and 7 ; 17 and 8 ? 

. 3 . How many does 7 leave from 28 ; 5 from 27 ; 6 from S& ; 

7 from 99 ; 3 from 57 ; 8 from 88 ; 6 from 49 ; 4 from 26 ? 

4 . Subtract 9 from 22 ; 8 from 35 ; 7 from 42 ; 6 from 51 ; 

5 from 60 ; 4 from 73 ; 8 from 86 ; 9 from 92 ; S from 81. 

*6. (a) What remains when we take 6 from 30, 6 from *24, 

6 from 18, 6 from 12, 6 from 6 ? 

(fi) What remains when we take 7 from 100, 7 from 93, 

7 from 86, etc. ? 

(c) Count by decrements of 6 commencing at 100. 

j 4 /fs. 100, 94, 88, etc. 

6. Take 7 from the sum of 5 and 6 ; 9 from tlie sum of 6 and 
■8 ; 6 from the sum of 5 and 4 ; 8 from the sum of 6 and 7. 

7 . A boy who had 15 marbles has lost 8 : how many has he 
left ? 

8. I have 17 rupees in my purse ; if I give you 9 rupees, how 
many rupees shall I have left ? 

9 . Your brother’s age is 14 years ; you are 5 years younger 
than he : how old are you ? 

10 . In a class there are 19 boys on the roll ; on a certain day 
6 boys were absent : how many were present ? 

11 . A man had 16 rupees ; he gave 7 rupees to his wife and 
the rest to his son : how much did the son get ? 

12 . A man bought a table for 19 rupees and sold it for 25 
rupees : how much did he gain ? 

.\ 3 . There are 37 mangoes on a tree ; if 8 be plucked, how 
many will be left ? 

14 . Ram has 48 marbles ; if Gopal had 9 more than what he 
now has, he would have as many as Ram: how many has Gopal ? 

16 . I have 16 marbles ; John has 28 ; how many more should 
il get to have as many as J ohn ? 

27 . In the case of large numbers the process of subtraction 
'is as follows : 

Example i. Subtract 34 from 86. 

We place the srmiller number under the greater, as in S6 
.Addition. We now take 4 units from 6 units, and set down M 
the result, which is 2 units, under the column of units ; ^2 
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next^ we take 3 tens from 8 tens, and set down the result,_ 5 tens^"" 
under the column of tens. Thus the remainder obtained is 52. 

Example 2. Subtract 368 from 952 * 

Here, proceeding as in the previous example, we meet 952 
with*' the diificuliy of taking a greater digit from a less, and 3^ 
to get over this difficulty we avail ourselves of the following 5^4 
principle, usually termed borrowvjg: The minuend and 
subtrahehd may be increased by the same number witheui altering 
their difference \ and we reason thus : 

We cannot take 8 units from 2 units ; we therefore add 10 units 
to the 2 units, making 12 units, and we take 8 units from the 12 
units, and set down the result, 4 units, under the column of units. 
Having increased the upper number by 10 units, we add, by way 
of compensation, i ten to the lower number, changing 6 tens into 
7 tens. We have now to take 7 tens from 5 tens, and as we cannot 
do so, we add 10 tens to the 5 tens, making 15 tens, and we take 
7 tens from the 15 tens, and set down the result, 8 tens, under 
the column of tens. Having increased the upper number by 10 
tens, we add, by way ot compensation, 1 hundred to the lower 
number, changing 3 hundreds into 4 hundreds. We now take 4 
hundreds from 9 hundreds, and set down the result, 5 hundreds, 
under the column of hundreds. 

Vote. Instead of the above process it will be practically 
convenient to determine how much must be added to the sub* 
trahend to make up the minuend. 

Example. Subtract 576 from 829. 

We are im &iu 4 the number which being added to 576 makes 
up 829. 

We place the smaller number under the greater, as in Addition. 
We now see that 6 uiiiis + d unitb —9 units ; we therefore 
set down the 3 under ilie column of units : next, 7 tens+ 5 ^9 
tens^i2 tens ; we set dovin the 6 under the column of tens, 57 ^' 
and c-^rry 1 hundred : lhcn,^I +5) hundreds + 4 hundreds=«8 2S3 
hundreds ; we set down the A under the column of hundreds. 

Mental process : 6 and d are 9 ; 

7 aud 6 aic 12 ; 
car^ I, 6 and A are 8. 

EXAMPLES. 6. 

Perform the following subtractions : 

1. 78 2. 9 S 356 4 ,‘'789 

35 43 134 246 


6 . 7825 
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e. 

64 

39 

7 . 

97 8. 

48 

11. 

795 

18 . 

480 18 . 

390 

, 16 . 

5380 

739 

17 . 

54090 - 18 . 

7073 

21 . 

20004 

1732s 

22 . 

789356 23 . 
99999 


86 

9 . 94 

10. 

93 

Z? 



60 

977 

14 . 843 

16 . 

904 

759 

384 


589^ 

84321 

19 . 85858 

20. 

54321 • 

53789 

58585 


12345 

708093 24 . 805400 26 . 

7000203 


20503 70053 500956 


26 . 

82439-76893. 

27 . 

93406 - 7990. 

28 . 

790256-82789. 

29 . 

80000-76438. 

80 . 

1600000 — 999999. 

81 . 

777770-88889 

32 . 

780004—389210. 

83 . 

ioo 95 f - 39897. 

84 . 

What number must 

be added to each of the following 


numbers to make the sum equal to a million ?—19, 305, 947 Si 
99446 and 43500. 

85 . What number must be taken from 93867 to leave 903 ? 

36 . By how much does a lac exceed twenty-nine ? 

87 . By how much is a crore greater than one thousand and 
one ? 

38 . By how much is seventy-nine less than ten thousand ? 

39 . The Duke of Wellington was born in 1769 and died jn 
1852 ; how old was he at his death ? 

40 . Sir Isaac Newton died in 1727 aged gS years when was 
he born ? 


41 . Mount Everest is 29,100 feet high ; Kinchinjunga is 
28,177 feet high : by how many feet is the former higher than the 
latter ? 


* 43 . If the reciepts of a railway company are 3,98,450 rupees 
and the expenses 2,80,769 rupees, what are the profits 7 

45 . A merchant bought goods for 3,000 rupees and sold 
them for 3,325 rupees ; how much did he gam ? 

44 . If I had 540 rupees more than I have, I should be able to 
clear a debt of 10,000 rupees : how much have I ? 


45 . The sum of the two numbers is 93875, and the greater 
number is 77359 : what is the smaller number ? 

40 . The smaller of two numbers is 3799, and their sum is 
780900 : what is th^reater number ? 

47 . What number must be subtracted from 7389 that [the 
remainder may be 999 7 


0. A. 2 
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II times 

11 

*12 times 

12 


13 times I 13 



Second Table 


4 I 5 


44*. 55 


14 times 

114 

28 42 

15 times 

i 15 

1 

30 i 45 

1 

1 t times 

; 16 

32 ' 48 

f 

1 17 times 

i 1 

i 17 

1 

34 ! 51 

1 

18 times 

18 

36 i 54 

1 

19 times 

19 

| 9 Q 

20 times 

20 

40 1 60 



64 80 



6 

m 

8 

9 

10 

66 

77 

m 

99 

110 

72 

84 ' 

96 

108 

120 

78 

91 

104 

117 

130 

84 

98 

112 

126 

140 

90 

105 

120 

135 

150 

m 

112 

128 

144 

j6o 

102 

mm 

153 

170 

108 

126 

1 

144 

1 

162 

180 

114 



171 

190 

133 

152 

120 

140 

160 

1 

180 

1 

200 





Third Table 


3 14 



17 i 8 19 20 


11 times 121 132 143 154 165 176 187 198 209 220 

12 times 


13 times 


14 times 


15 times 


16 times 


17 times 


18 times 


19 times 


20 times 


144 156 168 180 192 204 216 228 240 


169 182 195 208 221 234 247 260 


1961210 224 238 252 266 280 

I 


225 240 255 270 285 300 


3S( 272 288 304 320 


289 306 323 340 


324 342 360 


361 380 


400 
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EXEBOISES ON THE MULTIPIiTCATION TABLE. 

(Ora/.) 

L. How much is 7 times 6 ? 8 times 9 ? 12 times 12 ? etc. 

3 . Multiply 12 by 8 ; .9 by 7 ; 16 by 9 ; etc. • , 

3 . What is the product of 9 and 9 ? of 16 and 16 ? etc. 

4 . What is the sum of 6 repeated 9 times ? 15 repeated 
8 times ? etc. 

/. What number is as great as 10 times 11 ? 7 times 9 ? etc. 

6. If 9 boys have 6 marbles each, how many have they all 
together ? 

7 . How many rupees are there in 12 boxes, each containing 
II rupees ? 

8. Sixteen annas make a rupee ; how many annas are there 
in 5 rupees ? 

9 . Fifteen boys sit on each form in a school, and there are 
fifteen forms ; how many boys are there ? 

10 . The multiplicand is li and the multiplier is 13 ; what is 
the product ? 

11. The factors of a product are 9 and IQ ; what is the product ? 

13 . When mangoes are 20 for a rupee, how many can you buy 
for 5 rupees ? 

13 . There are 7 days in a week ; how many days are there in ' 
8 weeks ? 

14 . In a house of 4 stories there are 15 rooms on each story ; 
how many rooms are there in the house ? 

15 . If a cow be worth 15 rupees, how much will you have to 
pay for 9 cows ? 

10 . On a page of a book there are 17 lineSj and each line 
contains 19 letters ; how many letters are there in the page ? 

17 . By how much is 7 times ii less than 90 ? 

18 . By how much is 3 times 16 greater than 35 ? 

10 . What number exceeds 9 times 9 by 19 ? 

20 . How many legs have 7 horses and 3 cows got altogether ? 

22 . We now proceed to show how large numbers are multi¬ 
plied. 

Example. Multiply 2095 by 3. 

We arrange the nujnbers thus ; 

2095 
_ 3 

6285 product. 
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The product is found in the following way : 

3 times 5 units is 16 units ; we set down 6 in the place of units, 
and carry on i for adding to tens : next, 3 times 9 tens is 27^ tens, 
and adding i carried^ the result is 28 tens ; we set down 8 in the 
placfe of tens, and carry on 2 for adding to hundreds : next, 3 times 
o is o,* and adding 2 carried^ the result is 2 hundreds ; we se? 
down 2 in the place of hundreds ; then, 3 times 2 thousands is 6 
thousands ; and we set down 6 in the place of thousands. Thus 
the product is 6285. 

Mental Process : 3 times 5, i 5 ; 

cany i, 3 times 9, 29 ; 
carry 2, 2 ; 

3 times 2, 0. 

N. B, The student will see that the above short process is substantially 
the same as the following extended process of addition. 

2095 

2095 

209; 

6285 

EXAMPLES. 8. 

Multiply 


1. 

23 by 2. 

2. 

32 by 3. 

8. 

21 by 4. 

4 . 

39 by 5. 

6. 

47 by 6. 

6 . 

58 by 9- 

7 . 

9S by 8. ' 

8. 

76 by 9. 

9 . 

85 by 9. 

10. 

329 by 3. 

11. 

405 by 7. 

12. 

879 by 9 - 

18 . 

3245 by 6. 

14 . 

7089 by 5. 

16 . 

9206 by 8. 

16 . 

78956 by 4. 

17 . 

89035 by 7. 

18 . 

85503 by 9‘ 


18 . 34079 by 2, 3, 4, 5, 6, 7, 8, 9. 

20 . Find the value of 725+725+725+725+725. 

33 . If we write a cipher to the right of a number its value is 
increased tenfold ; hence, when we multiply a number by 10, the 
product is obtained by annexing o to the number. Thus 23 x 10 
=230. Similarly, when we multiply a number by 100, 1000,...the 
product is obtained by annexing 00, 000,... to the number. 

Also, if we have to multiply a number by 30, we may first 
rnultiply it by 3, and then annex o to the result ; the final result 
will be the product required. So also, if weiihave to multiply by 
300, we may first multiply by 3 and then annex OO' to the result. 

♦ox 3«o ; for o+o+o-o. 
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Example, Multiply 329 by 600. 

Process : 329 

600 

197400* Am, 

EXAMPLES. 9 . 

Find the product of 


I. 

3 59 by 30. 

2 . 

7035 by 40. 

3 . 

3905 by 50. 

4 . 

703 by 600. 

6. 

39 by 900 - 

6 . 

8229 by 700. 

7 . 

3005 by 8000. 

8. 

9004 by 9000. 

9 . 

30503 by 6000. 

10. 

7295 by 90, 800, 

0 

0 

0 

60000, 500000. 




3 A It is clear from the definition of multiplication that, if we 
have to multiply a number by 5, we may multiply it separately by 
2 and 3, and then add the two results ; the final result wjll be the 
product required : if we have to multiply a number by 23 we may 
multiply it separately by 3 and 20, and then add the two results. 

Example i. Multiply 728 by 329. 


(A) 728 

329 

6 5 52 = product by 9. 
I456 o= „ „ 20. 

218400— „ „ 300. 

2395i2=product by 329. 


(B) 728 

329 

6552 

1456 

2184 

239512 


Here, to obtain the product of 728 by 329, we multiply 728 by 
9, 20 and 300 separately, and add the three results. The partial 
products are found by the methods explained in the two preced¬ 
ing articles. 


In practice we do not annex the zeroes in multiplying by 20 
and 300 (because they have no effect in the addition which we 
perform afterwards) and our work stands as at (B). 

OuseRVe that the multiplier must be placed under the multi¬ 
plicand as in Addition ; also that, in all cases, the first figure on 
the right of each partial product must be placed in the same 
vertical column with the figure by which the product is obtained. 

Note L We may multiply by the figures of the multiplier in 
any order we like, bearing in mind the foregoing observation. 

(i) 728 (2) 728 


_329 

1456’ by 2. 
2184 ^by 3- 
6552 by 9- 


_ 3 ^ 

2184 by 3. 
1456 by 2. 
6552 by 9. 


239512 


239512 
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Note 8. When the multiplier or multiplicand or both end 
with ciphers, it is convenient first to omit them in working and 
then to annex as many ciphers to the product as have been 
omitted. 

Example 2. Multiply 37008 by 4203 ; 4309 by 12300 ; 290 by 
243 ; &nd 40300 by 4370. 

(i) 37008 (2) 4309 {3) 290 U) 40300 

_4203 12300 243 4370 

II1024 12927 87 2821 

• 74016 8618 I16 1209 

148032 4309 J8_ 1612_ 

155544624 53000700 70470 176111000 

EXAMPLES. 10. 

Perform the following multiplications : 

I. 37 S^SA- 2. 904x98. ». 740x69. 

4 . 4972x345. 8. 8762x904. 0 . 8072x972. 

7 . 708x708. 8. 8463x340. 9 . 8239x5009. 

10. 89025x8007. 11. 90407x6050. 12. 123456x70809. 

18 . 863400x70600. 14 . 820078x90072. 15 . 480390x8907. 

10 . 8573056x900082. 17 . 7390250x3009000. 

18 . 9876507x39421. 19 . 3700x809025000. 

20. 8976543x978653. 21. 370304x6070370. 

22. 307650x909110. 23 . 784692x80075.1 

24 . 830038x700208. 25 . 3257650x3257650. 

28 . 35756x6570002. 27 . 209030x400800600. 

Obtain the following products by u sing one line of multiplica¬ 
tion only : 

28 . 4329x11. 89 . 3809x12. 80 . 7204x13. 

31 . 7082x14. 3 ?. 4890x15. 88. 8789x16. 

34 . 13570x17. 36 . 28070x18. 80 . 4356x19. 

37 . There are 192 pies in a rupee ; how many pies are there 
in 3705 rupees ? 

88. A book contains 579 pages, and each page contains 3749 
letters ; how many letters are there in the whole book ? 

89 . If the price of one cottah of land in Calcutta be 97 5 

rupees, what is the price of 325 cottahs ? * 

40 . If 29390 persons cross the Hughly Bridge daily, how 
many cross in a year of 365 days ? 
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41 . What is the weight of 739 bags of rice, each weighing 
28 maunds ? 

42 . How many rupees must be paid for 6 elephants at 3479 
rupees each, and 10 horses at 765 rupees each ? 

42. A cistern has a leak by which 78 tolas of water conie o-jt 
Jier hour ; if the full cistern is emptied in 48 hours, how many 
tolas of water does the cistern hold ? 

35 . Example. Find the oontinued product 
of 28, 8 and 3. 

We multiply 28 by 8, and the product by 3, the 
final result being 672. 

EXAMPLES. 11. 

Find the following continued products : 

1. 27x8x2. 2. 703x85x79. 8. 8050x70x30. 

4 . 59x85x76x5.6. 3205x9x8x5. 0 . 99x88x77x66, 

7 . How much is twice nine times seventy-three ? 

8. A day contains 24 hours, an hour contains 60 minutes, and 
a minute contains 60 seconds ; how many seconds are there in a 
day ? 

0. 5 tolas make a chatak ; 16 chataks make a seer ; 40 seers 
make a maund ; how many tolas are there in a maund ? 

10 . A book contains 329 pages, each page contains 27 lines, 
and each line contains 45 letters ; how many letters are there in 
the whole book ? 

11 . How many mangoes are there on a tree which has 29 
branches, each branch containing 325 mangoes ? 

12 . In a railway train there are 46 carriages ,* each carriage 
has 6 compartments ; and each compartment contains 8 persons : 
how many persons are there in the train ? 

36 . "Thei second, third, fourth,...'povm oi a. number is the 
product of two, three, four,... factors each equal to that number. 
Thus the second power of 2*2 X 2=4 ; the third power of 
2=2X2X2=»8. The second power of a numter is called its 
square, the third power its cube. The number itself is often 
called its first power. 

The symbol 4* is used to express 4x4 ; also, 4* is used to 
express 4x4x4 ; and so on. The small figures 2, 3, are called 
indices or ezponggats of the powers. 

The process of finding any power of a number is called 

involution. 


28 

_8 . 

224 

_3 

672 Ans. 
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EXAMPLES. 1 «. 


Find the square of 


1. 

2j 3 > 4 > Si*'’'i9>20. 

2. 

24. 

3. 

50. 

4. 

• 

68. 

6. 

100. 

0 . 

112. 

7. 

248. 

8. 

729. 

9. 

874. 


Find the cube of 





10. 

2, 3> 20. 

11. 

93 - 

13. 

100. 

13. ■ 

' 879. 

14. 

5 S 5 - 

16. 

309- 

10. 

Find the value of 25’ 

! 4.40® - 

12® -^2*. 




VI. DIVISION. 

37 . Division, is the operation by which we find how often 
one given number, called the Divisor, must be subtracted from 
another given number, called the Dividend, so that the Be- 
mainder, if any, may be less than the first given number. 

The member of times the subtraction is performed is called 
the Quotient. 

It will be found that 7 units can be subtracted from 30 units, 
4 times, and that then 2 units out of 30 remain over. Hence, 
when 30 is divided by 7, 30 is the dividend, 7 is the divisor, the 
quotient is 4 and the remainder is 2. 

The sign of division is Thus 30-5-7 signifies that 30 is to 
be divided by 7,* nd is read “30 divided by 7” or simply “30 by 7”. 
The symbol ^7*1 is also used to denote the same operation of 
division. 


38 . It follows from the definition of division that 
Divisor x Quotient -f Remainder = Dividend. 

When there is no remainder the division is said to be exact. 
In this case division may be explained as the inverse of multipli¬ 
cation, the quotient being the number whose product by the 
divisor is the dividend. 

33 . By division we break up a number (dividend) into equal 
parts : if the divisor represents the magnitude of a part, the 
quotient gives the number of the parts ; if the divisor represents 
the number of the parts, the quotient gives the magnitude of one 
of the parts. 

Example i. 30 oranges are divided among boys so that each 
boy gets 7 oranges ; how many boys get a share ? (Ans. 4 boys^ 
2 oranges remainder.) 



DIVISION 


27 


Example 2. 30 oranges are divided equally among 7 boys ; 

bow many does each boy get ? {Ans. 4 oranges each, 2 oranges 
remainder.) 

N. B, The teacher should estplain how in both of these cases the 
result may be obtained by repeated subtractions. ■ 

40 . The division of numbers not greater than 400 by 
numbers not greater than 20 is effected by means of the Multi¬ 
plication Table. 

. Ex amp!e. Divide 59 by 7. 

Here, wc have to find how often 7 may be subtracted from 59, 
or in other words, how many times 7 is contained in 59. 

We may find the quotient and the remainder by successive 
subtractions of 7 from 59. But we are saved the trouble of 
repeated subtractions by using a known result of the Multiplica¬ 
tion Table. Thus, since 8 times 7 is 56,59-5-7 gives 8 as quotient 
and 3 as remainder. 

EZEBCISES IN MENTAL DIVISION. 

1 . How many times is 5 contained in 20 ? 8 in 72 ? 9 in 54 ? 
14 in 14 ? 16 in 128 ? etc. 

2. How many times can you subtract 7 from 56 ? 6 from 48 ? 
9 from 81 ? 18 from 306 ? etc. 

3 . Divide 84 into 7 equal parts ; 104 into 13 equal parts ; etc. 

4 . What is the fourth part of 36 ? sixth part of 54 ? twelfth 
part of loS ? etc. 

6. In 54 how many times 4, and how many over ? how many 
times 5, and how many over ? etc. 

6. What is the remainder when 7 is subtracted as often as 
possible from 64 ? 6 from 42 ? b from 84 ? etc. 

• 7 . Find the quotient and remainder when 43 is divided by 6 ; 
70 by 8 ; 85 by 9 ; 190 by 16 ; etc. 

8. How many times does the fourth part of 72 contain 3 ? 
fifth part of 70 contain 7 ? etc. 

»». 135 mangoes were divided equally among 15 boys ; how 

many did each get ? 

10. 54 oranges are distributed equally among the children of 
a family, and each one gets 9 ; how many children are there in 
the family ? 

IL There are 16 annas in a rupee ; how many rupees are 
there in 144 annq^ 7 ' 

12. I bought a dozen chairs for 72 rupees ; what is the price 
of a single chair 7 
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13 . How many yards of cloth at 12 annas each can I buy for 
180 annas ? 

14 . How many dogs have 80 legs ? 

^ 41 .* When the dividend and divisor are any numbers, the 
process of division is as follows : 


Example. Divide 88909 by 24. 

The form of the operation is 

24 ) 88909 ( 3704 Quotient. 

72 _ 

169 

168 

109 
_ ?fi 

13 Remainder. 

The explanation is this : 

We first take 8, and we find that 24 is not contained in it : we 
therefore take 88 and find how often 24 is contained in 88, and as 
it is contained three times, we set down 3 as the first figure in 
the quotient ; then multiply 24 by 3 and subtract the result 72 
from 88 : to the remainder 16 we bring down the next figure in 
the dividend ; then, as 24 is contained in 169 seven times, we set 
down 7 as the second figure in the quotient ; then multiply 24 by 
7 and subtract the result 168 from 169 : to the remainder i we 
bring down the next figure in the dividend; then, as 24 is not 
contained in 10 we set down 0 as the third figure in the quotient 
and bring down 9, the next figure in the dividend ; then, as 24 
•.s contained in log four times, we set down 4 as the fourth figure 
in the quotient ; then multiply 24 by 4 and subtract the result 96 
from 109. We thus obtain 3704 as quotient and 13 as remainder. 


W. B. The student will see that in the 
above process what we really do is this ; from 
the dividend we first subtract 3000 times 24, 
next from the remainder we subtract 700 
times 24, and then from the second remainder 
we subtract 4 times 34 ; we theretore altogether 
subtract (3000+700+4) or 3704 times 24 from 
88939. The form of this extended operation is 
shown at the side. 


24 ) 88909 ( 3000 
72000 

16909 ( 700 
1680 0 

109 ( 4 

96 _ 

Remr. 13 3704 Qt. 


EXAMPLES. 13 . 

Divide ■ _ 

1. 376 by 2. 2. 9234 by 2. 8. 7085 by 2. 

4 . 7000 by 3. 6. 8025 by 3. 5. 90126 by 3. 
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7 . 

82045 by 4. 

8. 

32813 by 4. 

9 . 

45678 by 4* 

10. 

12345 by 5. 

IL 

10C200 by 5. 

12. 

77777 by 5. 

13 . 

90403 by 6. 

14 . 

87345 by 6. 

16 . 

78934 by 6. 

10. 

3789 by 7. 

17 . 

45986 by 7. 

18 . 

32480 by 7. 

19 . 

38474 by 8. 

20. 

34509 by 8. 

21. 

16042 by 6. ' 

22. 

72124 by 9. 

23 . 

90001 by 9. 

24 . 

78000 by 9. 

26 . 

38972 by 10. 

20. 

24560 by 10. 

27 . 

32000 by lo. 

28 . 

« 

77777 by ii. 

29 . 

39042 by 16. 

30 . 

57084 by 19.. 

31 . 

38956 by 26. 

32 . 

72043 by 37. 

33 . 

96100 by 48. 

34 . 

10000 by 59. 

35 . 

707070 by 62. 

30 . 

10020 by 74. 

37 . 

35896 by 88. 

38 . 

47500 by 91. 

39 . 

28923 by 329. 

40 . 

97856 by 141. 

41 . 

13013 by 269. 

42 . 

26534 by 584. 

43 . 

89089 by 555. 

44 . 

36780 by 628. 

46 . 

30321 by 681. 

46 . 

398406 by 879. 

47 . 

700000 by 991. 

48 . 

999999 by 8888. 

49 . 

809345 by 3456. 

60 . 

3270457 by 1002. 

61 . 

7766334 by 7634 

52 . 

2080400 by 5456. 


63 . 9997770 by 5906. 


54 . 47946387 by 7207. 36 . 987654321 by 8642. 

66. 123456789 by 98765. 67 . 187654331 by 12345. 

68. 1080924890 by 72034. 69 . 1200730092 by 897324. 

00. 38407893901 by 90735, 01. 20890056300*- by 870056. 

02 . 297506823 by 708076. 6 3 567892314./o by 8976867. 

04 . 7801849202713 by 926. 06 . 9876540456789 by 999. 

60 . The product of two numbers is 35743S i 00® of them is 
705 ; what is the other ? 

07 . How many men will receive 113 rupees each out of 4068 

rupees ? 

% 

08 . How often must 817 be taken to make up 431376 ? 

09 . What number multiplied by 493 will produce 6409 ? 

70 . I subtract 3405 from 780953, then subtract 3405 from the 
remainder, and so on: how often can 1 do this ? 

71 . The quotient is 307, the divisor 98 and the remainder 29 ; 
what is the dividend ? 

72 . ?llThe population of a certain town is 345330, and one out 
of 45 dies annually ; how many die in a year ? 

73 . < 9 A gentleman’.s yearly income is 19500 rupees ; how mueh 
must he spend pei»week so that he may neither save nor borrow ?- 
(There are 52 weeks in a year.) 
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74 . A ship sails 125 miles a day ; how long will it take to 
sail a distance of 32000 miles ? 

76 . 2730 bottles are to be packed in boxes, each holding 125 
bottles : how many boxes will be r.equired ? 

• ' , SHORT DIVISION. 

49 . The process of division may be greatly shortened when 
the divisor docs not exceed 20. 

Example. Divide 8239 hy 6. 

6)8259 

Quot. 1376, rem. 3. 

We draw a line under the dividend, and under this we set 
down the successive figures of the quotient, the multiplication, 
subtraction, etc. being performed mentally. 

EZAUFLE3. 14. 

Divide, employing Short Division, 


L 

34561 by 2. 

2. 

78930 by 3. 

3. 

80358 by 4. 

4. 

12792 by 5. 

6. 

23057 by 6. 

e. 

98400 by 7. 

7. 

34567 by 8. 

8. 

19870 by 9. 

9. 

34567 by 10. 

10. 

580046 by il. 

11. 

807040 by 12. 

12. 

135689 by 13. 

13. 

450782 by 14. 

14. 

743080 by 15. 

16. 

935862 by 16. 

16. 

3890457 by 17. 

17. 

8207305 by 18. 

18. 

12345678 by 19. 


19 , Each of 31^6789, 80704030 and 987654321 by 2, 3, 4, 5, 
6, •..19, 20 separately. 

20 . Work examples i to 30 of Examples 13 by Short Division. 

VII. PROPOSITIONS IN THE FUNDAMENTAL 

OPERATIONS. 

43 . To find the sum of any number of the natural numbers 
beginning with i. 

Rule. Multiply the last number by the next higher number, 
and divide the result by 2. 

Example i. Add together i+2 + 3+4 + ... + 15. 

Here the last number is 15, and the next higher number is 16 ; 
their product is 240 : therefore the sum required =240+21-120. 

Example 2. Add together 21+22+23 + ...+35. 

Here, add together the numbers from 1 to 35, and . also the 
numbers from i to 20 ; and subtract the Patter sum from the 
former. 
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44 . Given the sum and difference of two numbers, to find the 
numbers. 

Rule. To get the greaternumber^ add the sum and differeme^ 
and divide the result by 2. To get the smaller number^ subtract 

the difference from the sum^ and divide the result by 2. ' 

• 

Example i. The sum of two numbers is 40 and their difference 
is 16 ; what is the greater number ? 

Process : 40 + 16 = 56 ; 56+2=28 j 4 ns. 

< 

Examples. The sum, of two numbers is 59 and their diflfe- 
jence is 11 ; what is the smaller number ? 

Process: 59-11=48 ; 48+2 = 24. Ans. 


EXAMPLES. 15 . 


Find the value of 

1. 1+2+3 + ...+20. 

2. 

1+2+3 + ...+30. 

3 . 

1+2 + 3+...+45. 

4 . 

1+2+3+..,+75. 

6. 

1+2 + 3 + ... + 100. 

6. 

7+8+9 + ...+50. 

7 . 

40 + 41 + 42 + ...+90. 

8. 

100 + 101 + 102 + ...+200. 

0. 

The sum of two numbers is 376, and their difference is 114 ; 


■what is the greater number ? 

10 . Kind the greater of two numbers, of which the sum is 89251 
and the difference is 385. 

11 . The sum of two numbers is 83957, and their difference is 
74821 ; what is the smaller number ? 

12 . Find the smaller of two numbers, of which the sum is 
79358 and the difference is 3456. 

13 . The sum of two numbers is 8527 and their difference is 
729 ; find the numbers. 

14 . Find the two numbers, of which the sum is 10000 and the 
• difterence is 888. 

45 . MulHplication by factors. 

Example i. Multiply 329 by 35. Here 35=7 x 5. 

Process : 329 

_ 7 

2303 

_L 

11515 Ans, 
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Example 2. Multiply 1725 by 217, and by 721, making ineach 
case only two partial multiplication. 


(i) 172s 

217 
12075 
36r25 

37432s Ans. 


(2) 172s 

731 

12075 

36225 

1243725 Ans. 


Here, we multiply by 7, and by 21 ; but the product by 21 is 
obtained by multiplying the first product by 3. 


46 . A bbreviated methods of multiplication. 

(«) To multiply a number by 5, annex o to the number, and 
divide the result by 2. Thus, 172 x s = i720-i-2=86o. 


Example. Multiply 172 by 15. 

2 ) 1720 = product by 10.(l) 

860 = product by 5.(2) 

Adding (i) and (2), 2580 = product by 15. 

{b') To multiply a number by 35, annex 00 to the number, and 
divide the result by 4. Thus, 38x25 = 3800-7-4—950. 

Example i. Multiply 38 by 35. 

4 ) 3800 ' 

950 = product by 25. (i) 

3!^ — product by 10. (2) 

Adding (i) and 1330 product by 35. 

Example 3. Multiply 38 by 75, 

4) 380b = product by 100. (1) 

950 = product by 25. (2) 

Subtracting (2) from (i), 3850 = product by 75. 

(r) To multiply a number by 125, annex 000 to the number, 
and divide the result by 8. Thus, 89X 125=89000-^8=11125. 

{d) To multiply a number by 9, 99 i 999 i 9999j .annex as 

many o’s as there are 9’s in the multiplier, and from the result 
subtract the number itself. Thus, 345 x 99 = 34500-345 = 34155. 

(<) To multiply by a number which differs but little from 10,. 

100, 1000, 10000,..., we employ a method similar to the above. 

Example. Multiply 345 by 998. 

345 X1000 - 345000 

345 X2 ” 690 

By subtraction, 344310 Ans. 


4 
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4T. Abbreviated method of squaring a given number. 

If the given number contains two figures—^To and from the 
given number add and subtract the unit figure ; multiply the two 
results together, and to the product add the square of the unit 
figure. If the given number contains three (or more) figures, take 
from the end two (or more) figures instead of the unit figure. 

Example i. Find the square of 47. 


47+7 = 54 ; 47 - 7 =40 ; 

54x40=2160 ; 7“=49 ; 

47“ —2160+49 =2209. 

Example 2. Find the square of 346. 

346+46=392 ; 346-46 = 300 ; 392x300=117600 ; 
3462 = 117600+46“. 

Now, 46+6—52 ; 46 - 6 =40 ; 52 x 40=2080 ; 6“ =36 ; 

' 462=2080 + 36 — 2116. 

Hence 3462 = 117600 + 2116 = 119716. 

EXAMPLES. 16. 


Multiply, using factors not greater than 20, 


1 . 

728 by 24. 

2, 8025 by 42. 

3 . 

9345 by 72. 

4 . 

y 921 by 144 - 

6. 872 by 280. 

6 . 

742 by 128. 

'^Obtain the following products by two lines of multiplication only. 

7. 

7925x328. 

8. 825 X 729. 

8 . 

3842x321. 

10. 

393 X 366. 

11 . 526 X 848. 

12 . 

734x4812. 


13 , Obtain the product of 2356 by 125255 by three lines of 
multiplication. 


14 . Multiply 8273 by 147497 making only three partial multi¬ 
plications. 

Obtain the following products by the method of Art. 46. 


15 . 

735x5. 

16 . 329 X 5. 

17 . 812x5. 

18 . 

84x25. 

19 . 

729x25. 

20. 92x25. 

21. 98x125. 

22 . 

125 X 125. 

23 . 

207 X 125. 

24 . 112x99. 

26 . 282 X 999. 

26 . 

204 X 9999. 

27 . 

421x998. 

2 >». 

4268 X 9S0. 

29 . 

827 X 9997. 

30 . 

739 X 50. 

31 . 

371x15. 

32 . 

892 X 35. 

33 . 

709x75. 

34 . 

304 X I 5. 

36 . 

789x75. 

Find, by the method of Art. 47, the square of 



30 ^ 

35 - 

W. 55. 

38 . 86. 


39 . 97. 

iO. 

325. 

41 . 465. 

42 . 779. 


43 895. 


C. A. 3 
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48. Division by factors. 

Example I. Divide 15792 by 48. Here 48=8x6. 
Process : 8) 15792 

6) j974‘ 

329 quotient. 


Example 2. Divide 934 by 24. 
(A) 

4)934 

6) ^3—2 

The quotient is 38. 

The remainder's groups of 
4 units+2 units *=20+2 


(B) 

4)934 

3) 233...2 
2) 77»‘2 
qt. 38...I 

Remainder -=*2 +(2 x 4)+(i x 4 3) 
« 22 . • 

In all cases, 

The true remaindera^ist R + (2nd Rx ist dvr.) 

+(3rd Rxist dvr. X 2 nd dvr.)+etc. 


22. 


49. Abbreviated methods of Division. 

(1) To divide a number by 10, 100, 1000,., cut off one, 

two, three,., figures from the right of the number ; the figures 

cut off will give the Remainder and the remaining figures the 
Quotient. Thus, when we divide 53274 by 100, the quotien. is 
532, and the remainder is 74. 

(2) To divide by any number ending with ciphers, cut off-the 
ciphers from the^liyisor and as many figures from the right of the 
dividend ; then divide the remaining figures of the dividend by the 
remaining figures of the divisor, and to the remainder annex the 
figures cut off from the dividend to get the total remainder. Thus, 
if we have to divide 3754 by 700, we divide 37 by 7, which gives 
5'as quotient and 2 as remainder ; the total remainder is 254. 

(3) To divide a number by 5, 15, 35 or 45, multiply the number 
by 2 and divide the result by 10, 30, 70 or go (by the above 
method) ; divide the remainder by 2 to get the true remainder. 
Thus to divide 78 by 5, we multiply 78 by 2, getting 156;as th* 
result ; this divided by 10 gives 15 as quotient and 6 as remain¬ 
der ; the true remainder is 6—2 or 3, Hence 78 divided by 5 gives 
15 as quotient and 3 as remainder. 

(4) To divide a number by 25 or 75, multiply the number by 
4 and divide the result by 100 or 300 ; divide the remainder by 4 
to get the true remainder, 

(5) To divide a number by I2S, multiply JEhe number by.8 
and divide the result by 1000 ; divide the remainder by 8 to get 
the true remainder. 
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EXAMPLES. 17. 

In the following examples employ Short Division. 


1. 

936^-24. 

2 . 

7364-32. • 

3 . 

18904-45. 

4 . 

2856 -^42. 

6 . 

33124-144. 

8 . 

8274-5-25. 

▼ 

7 . 

389204-72. 

8 . 

234564-63. 

9 . 

74829-5-99- 

10 . 

82034-5-121. 

11 . 

704568-5-240. 

12 . 

824506' 4 - 8 ®. 

13 . 

I 234564 - 7 *. 

14 . 

9876544-480. 

16 . 

8888884-5*. 

Divide by the method of Art. 49 : 



16 . 

38944-10. 

17 . 

3456 4-100. 

18 . 

893454-1000. ' 

19 . 

82746 4 -100. 

20 . 

89346 -^ 1000. 

21 . 

123456 4 -looor 

22 . 

38924-30. 

23 . 

78924-50. 

24 . 

984674-800. 

26 . 

735684-1900. 

26 . 

736894-5-16000. 

27 . 

9876543-5-12600. 

28 . 

354693-^2900- 

29 . 

7689246 4 - 790. 

30 . 

9234587^3400. 

31 . 

378-5-5- 

32 . 

46894-5. 

38 . 

12764-5. 

34 . 

78454-25. 

36 . 

827694-25. 

36 . 

1378924-25. 

37 . 

837644-125. 

38 . 

1378914-125. 

39 . 

3792-5-125. 

40 . 

374-5-15- 

41 . 

789 - 5 - 35 - 

42 . 

9214-45. 

43 . 

13134 - 5 - 75 - 

44 . 

1394-5-65. 

46 . 

92464-85. 


y ' 50 . The process of multiplication and subtraction may be 
>6oxnbined in a question like the following : 

Example. Subtract 7 times 347 from 3283. 

. Mental process : 7 times 7 is 49 ; 49 and 4 are 53 ; 

I carry* 5 and 7 times 4 are 33 ; 33 and 6 arc 38 ; 

carry 3 and 7 times 3 are 24 ; 24 and 8 are 32. 


I 

Note. The above method may be veiy 
•employed in the process of division. 

Example. Divide 8422 by 34. 

Here, by the method of the above example, 
we multiply 34 by 2, subtract the product from 
84 and set down only the remainder x6 ; and 
so on. 

SXAMPIiES. IS. 

Subtract 

1. 329 X 8 from 4827.* 

8. 3798 X 6 from 894670. 


32 

347 
7 

^'054 

advantageou-dy 


34 ) 8422 ( 247 
_xfc 

263 

24 


2. 732x9 from 82x70. 

4 . 9378 X 7 from 369812. 
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5. 7384 X 11 from 100000. 0 . 369X 12 from 89468> 

Add 

7 . 389x41039. . 8. 894x910786. 

8-, 7345 X 12 to 3940. 10. 39874 to 329X 16. 

In the following examples use the method of Art. 50. 

11 . 3798-^-76. 12 . 388754-329. 13 . 82456-^729. 

14 . 76o82o-r378. 16 . 3456789-7-3246. 10 . 3450789-7-3982. 

CASTING OUT THE NINES. 


61. The following method called “casting out the nines” 
is frequently employed in testing the correctness of the result of 
multiplication. 

Divide the sum of the digits in the multiplicand by 9 and set 
down the remainders j do th'e same thing with the multiplier; mul¬ 
tiply the two remainders together^ divide the result by 9, and set 
down the remainder; then if the multiplication has been performed 
correctly^ the last remainder will be the same as the remainder 
obtained by dividing the sum of the digits in the product by 9. 


Example. 186 x 47 => 8742. 



The sum of digits in 186 = 15 ; 15-7-9 gives rein. 6 ; 
the sum of digits in 47 = 11 ; 11-7-9 gives reih. ’’ ; 
6x2 = 12 ; 124-9 gives rem. 3 . 

^um of digits in 8742 = 21 ; 2i-r9 gives rem. 3 . 


N. B, This test will fail if such a mistake has been committed, as- 
does not afTcct the sum of the digits of the product, or, increases or 
decreases it by 9 or a multiple of 9. 

EXAMPLES. 19. 

i 

Multiply, and test the result of multiplying 
1 . 3756 by 738. 2 . 8943 by 826. 3 . 3789 by 989. 

4. 30804 by 3080. 6. 78093 by 8034. 0. 73980 by 3001. 

7 . 39400 by 3900. 8. 803075 by 390. 9 . 823794 by 8234. 

61 a. In a chain of operations of addition and subtraction the 
rjrrfer of the operations is front left to tight. Thus 8-5-1-4 —3 
means that 5 is to be subtracted from 8, then 4 is to be added to 
the result, and then 2 is to be subtracted from the last result. 
But we shall get the same result if we subtract the sum of the 
negative terms from the sum of the positive terms ; and this 
method is often more convenient. 
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In a chain of operations of multiplication and division the order 
of the operations is from lejt to right. Thus 24X4-r2 means that 
24 is to be multiplied by 4, and then the result is to be divided by 
2 ; 24-r4X2 means that 24 is to be, divided by 4, and then the 
result is to be multiplied by 2 ; and 24-e-4-7-2 means that 24 is to 
be, divided by 4, and then the result is to be divided by 2. 

When an expression contains all (or some of) the signs +, 

X. -r, the mutipliccUion and division arc to be 'zoorked before 
addition and subtraction. Thus, in 7-6 t- 2 + 5X3, 6 must be 
divided by 2 before subtraction, and 5 must be multiplied by 3 
before addition* 

Example u 8-r2x6^2-T-3=*4x6“?-2T-3 

=24-i-2-h3 
= 12 -r 3 
“ 4 - 

Example 2. 7 + 2x64-4 - 12+6=7 + 12+4 -2 

= 7 + 3-2 
= 10-2 
-8. 

^ EXAMPLES. 19a. 

find the value of each of the following expressions : 


f 1. 

6x7-j-3- 

2. 

16+8x3. 


3. 

20- 

+ 5 + 2. 

4. 

IO-r-5 X 3-i-2. 

6. 

6X5 + 3X2. 


6. 

8x 

6+4+3. 

7. 

7 X 3 + 5x2. 

8. 

16+2-3x2. 


9. 

8+ 

2-6 + 3. 

16. 

6 X 5-8+4. 

11. 

9+6+'2-8. 


12. 

9 - 

6+2+8. 

18. 

12+4+3 + 7-2 

X4. 

14. 

7x6 

- 3 X 

■ 4 - 

4x5. 

16. 

7<x8x 9- 12x3 

-18. 

16. 

18+; 

3-6 

4-3 

4-144-2. 

17. 

io®- 7 x 3+62 + 

-3®. 

18. 

00 

00 

. 1 . 

-i8- 

IOC 

' 4 - 5 “-4-23. 

19. 

639+9x3-720 

+8 + 15 

- 53x2+22 + 

2x9. 




20. 

204x3+4+630 

+ 7x2-! 

- 3 - 4 x 4 x 94 - 

2-47 

x3- 




MISCELLANEOUS EXAMPLES. 90. 

1 . What number must be added to 3452 to make 6000 ? 

2 . What number must be taken from 3021 to leave 999 ? 

3 . The sum of two numbers is 8920, and the smaller number 
is 309 ; what is the g£pater number f 

4 . The difference between two numbers is 379, and the 
:greater number is 1000 ; what is the smaller ? 
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6. The difference between two numbers is 79, and the smaller 
•number is 709 ; what is the greater number ? 

6. What is the difference between the least number of five 
•igures and the greatest number of three figures ? 

, ■ 7 . The dividend is 3792, the quotient 12 and the remainder 

o ; find the divisor. ' 

8. What number multiplied by 304 will produce 3344 ? 

9 . The divisor is 321, the quotient ii and the remainder 260; 

• find the dividend. 

10 . What is the divisor when the dividend is 345, the remain¬ 
der 5 and the quotient 20 ? 

• 

11 . Find che sum of all the numbers of 3 digits, which you can 
form with the figures 3, o, 4. 

12 . Find the difference between the greatest and the least 
numbers of 4 digits, that you can form with the figures 3, 2, 7, 8. 

13 . There are two numbers, of which the product is 7243491, 
.md the greater number is 34007 ; find the difference between the 
two numbers. 

14 . Find the sum of the products, two and two, of 369, 217 
and 648. 

15. How many times can 23 be subtracted from 9205^0, and 

what will be the final remainder ? \ 

18 . The product of two numbers is 173432, and half of one of 
them is 163 ; what is the other ? 

17 . The p^duct of two numbers is 123904, and double of one 

of them is 1408 ; what is the other ? 

* 

18 . How many times in succession must 201 be added to 3166 
to make the final sum 10000 ? 

19 . How much must be added to the product of 75 and 83 to 
give the product of 75 and 85 ? How much must be subtracted to 
give the product of 74 and 83 ? 

20 . How often does the sum of 3692 and 2769 contain their 
difference ? 

21 . What number multiplied by 37 will give the same product 
as 185 multiplied by 309 ? 

22 . In a division sum the divisor is 5 times and the quotient 
IS 6 times the remainder which is 73 ; what is the dividend ? 

23 . If, in dividing a number by 105, the operation be per¬ 
formed by short'division by employing factqjcs 3, 5,7 in successlor^ 
and the seveial remainders be 2, 4, 5, what is the complete 
remainder ? 
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24 . If when a number Is divided continuously by 7, 8 and 9 the 
remainders are 5, 3 and 6 respectively, what would be the r^maim 
der if the same number were divided by the continued product of 
7, 8 and 9 ? 

26 . The quotient is 702, the remainder is 24, and the divisor 7 
•more than the sum of both ; what is the dividend ? 

26 . The sum of two numbers is 205, and one of them exceeds 
the other by 7 ; what are the numbers ? 

27 . Your age is I2 years ; your brother’s age is 19 yeai;s ; 
what will be your brother’s age when you are 16 years old ? 

28 . Find the sum of three numbers, the hrst of which is made 
up of39oSand 78904, the second of which exceeds the first by 1740, 
and the third exceeds the difference of the other two by 7809. 

29 . There are two numbers ; the less is 94567, and the other 
exceeds it by 327 ; what is their sum ? 

30 . I have 3290 rupees in cash, 75000 rupees in Government 
promissory notes ; I owe 3525 rupees to A and 25 rupees less to 
li : how much am I worth ? 

31 . The sum of two numbers is 729, the less is 57 ; what is 
their difference ? 

32 . What number must be subtracted from the product of 329 
an^ 412 to make it equal to their sum ? 

33 . A man sold 260 mangoes at 2 pice each, and 50 oranges 
at the rate of two for a pice ; how many pice did he get in all 7 

34 . Obtain the product of 3749 by 216636 by .three lines of 
multiplication. 

36 . Multiply 7384 by 42438 in three lines. 

36 . If I had 300 rupees more, I could have paid a debt of 750 
rupees and have 25 rupees over ; how much have 1 ? 

37 . In a game of cricket A, B and C together score 134 runs ; 
B and C together score 76 runs ; and A and C together score too 
runs ; find the number of runs scored by each. 

38 . A and B together have 79 rupees, C has 49 rupees less 
than what A and B tog^ether have, and B has 9 rupees more than 
C ; find what each has. 

39 . I bought a dog for 25 rupees, a cat for 15 rupees less, and 
a horse for 30 rupees more than twice the price ofthecatanddog; 
how much did I spend in all ? 

40 . A man, after selling oranges to three purchasers, found 

that he had a rupee worth left ; if he had sold 5 more oranges to 
each purchaser he would have only 3 left: at what rate per rupee 
did he sell the oranges ? , 
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41 . A cistern has two pipes attached to it; by one of the 
pipes 24 seers of water enter into the cistern per minute, and by 
the other 14 seers go out in the same time : how much water will 
there be in the cistern ifboth the pipes are left open for 6 minutes? 
Also find how much the cistern holds if the empty cistern be 
fi|led in 10 minutes when both the pipes are open. 

42 . A gentleman’s monthly income amounts to 250 rupees, 
and his monthly expenses amount to 175 rupees ; how much will 
he be able to save at the end of 2 years ? [A year —12 months.] 

43 . A man’s age is 59 years ; his brother is 7 years older than 
he, and his sister 12 years younger than his brother : what was 
the man’s age when his sister was born ? 

44 . A man was 30 years old when his eldest son was born ; 
how old will his son be when he is 40 years old, and what will be 
the man’s age when the son is 40 years old ? 

46 . Find a number such that if it be added 12 times to 60 the 
sum will be 780, 

46 . The distance from Calcutta to Goalundo is 152 miles ; a 
train starts from Calcutta at 7 a.m., and runs towards Goalundo at 
the rate of 19 miles an hour ; at what o’clock will it arrive there ? 

47 - Take any number, subtract from it the sum o its digits ; 
the result will be divisible by 9 without remainder. 

48 . If any number and the sum of its digits be each divivled 
by 9, the remainders will be equal. 

49 - Take any number, multiply it by 2, add 16 to the product, 
divide the sum*y 2, subtract the original number from the quo¬ 
tient ; the remainder will be 8. 

60 . The product of any three consecutive numbers is divisible 
by 6 without remainder. 

VIII. MEASURES OF MONEY AND REDUCTION- 

52 . In practice it is found convenient to use large units' for 
measuring large quantities, and small units for measuring small 
quantities. Thus, we say that the price of a table is 20 rupees ; 
the price of a book is 10 annas : the price of a toy is 3 pice. 

A list of the relative magnitudes of the various units used for 
the measurement of quantities of the same kind is called a Table. 


53. English 

4 Farthings (g,) make 
12 Pence 
20 Shillings 

2 Shillings = I Florin. 

^ 21 Shillings »1 Guinea. 


Money Table. 

1 Penny (irf.). 

1 Shilling (is, or i/-). 

I Pound br govereign (^l). 

5 Shillings »i Crown. 

27 Shillings »i Moidore. 
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Note. 1, 2 and 3 farthings are usually indicated by \d., 
jaxid^d. respectively. 

The following coins are now in circulation in England : 

Copper coins ;—a farthing, a half-penny, a penny. 

Silver coins :—a threepenny piece, a fourpenny piece (or grost), 
k sixpence (or icstef), a shilling, a florin, a half-crown, a crown. 

Gold coins ;—a half-sovereign, a sovereign. 

The following gold coins are now obsolete but were in circula¬ 
tion at .various periods in England :—a noble (6.f. 8<f.), an ailgel 
(loj.), a half-guinea {los. 6 d.), a mark or merk (13;. 4d.), a guinea 
(21 j.), a carolus (23r.), a.jacobus (25^.), a moidore (27J.). 

The standard of gold coin in England is 22 parts of pure gold 
and 2 parts of copper, melted together. Each of these 24 parts is 
called a carat. Pure gold is said to be 24 carats fine and standard 
gold 22 carats fine. From a pound Troy of standard gold there are 
coined 46^3 sovereigns, or 14J. (id. The standard of silver 
coin is 37 parts of pure silver and 3 parts of copper. ‘ From a 
pound Troy of standard silver there are coined 66 shillings. In 
copper coinage 24 pennies are coined from one pound Avoirdupois 
of copper. , 

Gold coinage is the standard in England. Silver coinage is 
not a. legal tender for more than 40s., nor is copper coinage for 
more than 12^. 


54. Indian Honey Table. 

3 Pies (p.) make i Pice. 

4 Pice or 12 Pies... i Anna (i«.) 

10 Annas ... i Rupee (Ri). 

A gold Mohur is a gold coin whose weight is equal to that of a 
rupee. Its value in silver money is variable. In paying Doctors’ 
fees a gold mohur means R16, and in paying Lawyers’ fees, R17. 


15 Sicca Rupees 
100 Raes of Bombay 
100 Cents of Ceylon 
A Pagoda of Madras 


16 Current Rupees. 
A quarter-rupee. 

I Rupee. 

R3. X>a. 


Copper coins ;—a pie, a half-pice, a pice, a double-pice. 

Nickel coins :—an anna piece, a two-anna piece, a four-anna 


piece. 

Silver coins :—a two-anna piece, a four-anna piece or quarter- 
rupee, an eight-anna piece or half-rupee, a rupee. 

Gold coins ;—a gold mohur, a sovereign, a half-sovereign. 

The standard oi‘go\dL or silver coin in India is 11 parts of pure 
gold or silver and l part of alloy. The weight of a rupee or of a gold 
mohur = 180 grains Troy. A double-pice weighs 200 grains Troy. 
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Gold coinage (except the Sovereign) is not a legal lender in 
India ; the inipee and half-rupee are legal tender lor any amount, 
other silver coins and the nickel and copper coins being a legal 
tender for the fractions of a rupee only. 

The British Sovereign is now in circulation in India. 

In keeping accounts in Bengali the following Table is in 
common use : 

4 Cowries make i Ganda. 

5 Gandas ... i Buri, Paisa or Pice. 

4 Buris or 20 Gandas ... i Pan or Anna. 

4 Bans ... i Chouk or Quarter-rupee. 

4 Chouks ... I Kahan or Rupee. 

One Cowry »= 3 Krantis=4 KagS"S Tals=7 Dwips=9 Dantis 
=27 Jabs=80 Tils. 

The following Table gives the sub-divisions of a pice, as used 
in Behar, United Provinces and the Punjab : 

2 Addhis = I Damri ; 2 Damris = I Chidam ; 

2 Chidams = i Adhela ; 2 Adhelas = i Paisa or Pice. 

REDUCTION. 

55 . A quantity expressed by means of a single unit is called a 
simple quantity. A quantity expressed by means of more than 
one unit is called a oompouad quantity. Thus, R; is a simple' 
quantity ; R3. 4r^3/>. is a compound quantity. 

Reduction is the process by which we express (i) a simple 
or a compound quantity in terms of a lower unit, or (2) a simple 
quantity in terms of higher units. 

5 li, I. Descending Reduction. 

hxamp’.c I. Reduce R34. 7a. (ip. to pies. 

Since Ri = i6a., R34=(34X = 54412. 

R 34 - 7 «-=* 544 «*+ 7 «- = 55 i«- 

Again, since ia. = i27)., 55 i«-=(S 5 ix i2)/.=66l2/. 

/. R34. 7a. 6^=66 i2^.-1-6/.=66i8/. Ans. 

In practice the operations of multiplication and addition are 
combined, and the process stands thus : 

R a. p. 

34 • 7 -6 
16 

SS'ia. 

12 

66 iSp. Ans. 


4 
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Example 2. Reduce "js. to farthings 
Process ; £. s. d. 

3 . 7 . 

20 * 

67s. 

12 

8o8d. 

_ 4 . 

3234 j». ^/ 7 J. 

EXAMPLES. SI. 

Reduce to annas : 

1 . R39. 2 . R104. 3 . R7208. 4 . R3698. 

6. R7. ga. 0. R23. 4a. 7 . R37. I2«. 8, R51. i4«. 

Reduce to pies : 

9 . R3C9. 10 . R740. 11 . R3402. 

12 . R201. ga. 13 . R112. loa. 14 . R704. 13a. 

15 . R27. oa. 3/. 10. R39.‘12a. 9/. 17 . R67.15a. ii/. 

Reduce (i) to pice and (ii) to pies : 

18 . R3. oa. 2/jVtf. 10 . R7. 13a. 20 . R9. 14a. 3;5 jV^, 

Reduce 

21 . R3705 to half-rupees. 22 . R408 to quarter-rupees. 

23 .1 R78. 14a. to two-anna pieces. 24 . R3. 2a. to double-pice. 

25 . R30. 7a. to half pice. 26 . R7. 8a, 6p. to pice. 

Reduce to shillings : 

27 . £720. 28 . £240. 20 . £709. 30 . ;^305. 

31 . ^20. 5J. 32 . £26. 12s. 33 . £30. 17s. 34 . ^35. 19J. 

Reduce to pence: 

85 . /35. 36 . ;^67o. 37 . £7020. 

38 . ^45. iij. 30 . ;^5o, 13J. 40 . £7(1. iSj. 

41 . £^.\2s.(>d. 42 . £g.os.iod. 43 . ^7. i6j. iirf. 

Reduce to farthings ; 

44 . ;£iooo. ' 45 . ;^305. 17s. 40 . £7. 12s. gd. 

47 . £1. 7S. Zid. . 48 . £7. os. g^d. 49. £2. i6j. oid. . 

Reduce (i) to* crowns, (;i) to sixpences and (iii) to fourpences : 

;£9' SJ* £10. 10s. 62 . £is. 15J5. 
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Reduce 

63 . £2.. 7J. ()d. to half-crowns. 64 . ;^3. 3.?. grf. to threepences. 

66. 300 half-crowns to farthings. 66. 56 guineas to half-pence. 

67 . Jf the price of an orange be one pice, how many can you 
buy*for Ui. 9a. ? 

68. A debt of £2. 7s. is to be paid in farthings ; how 
many will be required ? 

69 . How many one-anna books can be bought with fi;. 13a. ? 

60 . For how many children can a treat be provided with 
R13. 12a, at 4a. a head ? 

61 . 1 gave away I. isj. to a number of beggars, giving a 
penny to each ; how many beggars were there ? 

57. II. Ascending Reduction. 

Example i. Reduce 1995 P*®* R- <*•/• 

Process : 12 ) 1995;>. 

16 ) lo oa.-t -3j>. rem. 

Itio.-t-o«. rem. 

Answer. Rio. ba. 3/>, 

Example 2. Reduce 15723 farthings to £. s. d. 

Process : 4) 15723 ^. 

12 Hi 393orf - i-37. rem. 

20) 327J.- p6rf. rem. 

£16 +7S. rem. 

Answer. £i(s. js. b^d. 

EXA1IFLE3. 83. 

Reduce to R. a.p. : 

1 . loooa pies. 2 . 30793 3 . 77771 pies. 

4. 39486. 7^21 pies. 0. mil pies. 

7 . 30303 pies. 8 . 47474 pies. 9 . looor pies. 

10. 1000pite. ll. 3785 12. 3082/rVf. 

13 . 7082 half-pice. 14 . 8936 ha£pice. 16 . 3840 double pice 

Reduce to £. s. d. \ 

16 . 376 pence. 17 . 7023 pence. 18 . 8920 pence. 

19 . 1000 farthings. ^0. 1000% farthimgs. 21. 1311 farthings. 

' %ot^o farthings. 23 . 7^1^ farthings. 24 . farthings. 
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2B. 379 half-pence. 20. 3940 threepences. 2T. 27 guineas. 

28 . 390 hdlj-crcwns. 29 . 396 sixpences. 30 . 30 moidorcs. 

31 . 1 paid one pice to each of 960 beggars ; how many rupees 
did I spend ? 

32 . How much money will be required to buy 300 half-anna 
post cards ? 

33 . If you buy 720 oranges at one farthing each, how many 
shillings shall you have to pay to the fruit-seller ? 

IX. COMPOUND ADDITION. 

58 . The following example will illustrate the method of' 
adding together compound quantities. 

Example. Add together 7 -^* 4id., 7s. y\d., 19J. g}d. 

and £2. 17S, 8|rf. 

We first add the farthings and we find £, s. d. 
that there are 7 farthings ; and this being 3 . 7.4^ 

equivalent to id.+^., we place | under the 8 . 2 . 7f 

column of farthings and carry id. Next we 9 • I9 • 91 

add the pence, and we find that there are 2 . 12 . 8$ 

(with I rf. carried) 29 pence, and this being £2^.~^TifAns. 
equivalent to 2J.-I-5</, we place 5 under the 
column of pence and carry 2.r. And so on. 


EXAMPLES. 163 . 


Add together 



il. 

pice. 

a. 

ficc. 

a. 

ptce. 

a. 


fice. 

1. 

0 • 

2 2. 

8 . 

3 3. 

12 

. 3 4. 

13 

4 



7 • 

3 

12 , 

1 

7 

. 1 

10 

9 

J 


9 • 

2 

14 . 

2 

13 

. 2 

9 

• 

0 


0 . 

._3 

10 . 

_3 

LL 

• 3 

d 

• 

1 


a. 

A 

a. 

A 

a. 

A 

a. 


A 

6. 

9 . 

9 0. 

12 . 

10 7. 

7 

. 6 8. 

> 

0 

• 



10 . 

4 

7 . 

/ 

12 

• 7 

9 

• 

i( 


7 • 

0 

11 . 

11 

14 

. 10 

I; 

• 

7 



II 

14 - 

8 

13- 

. 4 

12 

• 

9 


R. 

a. p. 


R. A. 

/■ 

R 

. a. 


p- 

9. 

9 . 

12 . 3 

10. 

12 , 13 . 

j 

11. 22 

. 12 

• 

j 



7 . I 

# 

7 • 12 . 

9 . 

33 

• 13 

• 

6 


9 . 

0.2 « 


20 . S , 

7 

14 

. 14 

• 

0 


10 . 

2-3 ■ 


31 . 14 . 

0 

0 

. 9 

• 

2 


S . 

7 • 0 


12 . 12 . 

0 

7 

• 7 

• 

II 
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R. 

a . 

pice 

R. 

a . 


R. 

a . 

A 

13 . 

7 . 

3 

13 . 8 . 

7. 

9 

14 . 100,. 

13 • 

4 

107 . 

13. 

2 

11 . 

11 . 

11 

29 . 

7 • 

8 

39 . 

12 . 

1 

309 . 

14.. 

8 

7 . 

12 . 

0 

7 r . 

1 . 

0 . 

3 

39 • 

0 . 

10 

309 . 

0 , 

11 

19 . 

14 . 

0 

604 . 

8 . 

4 

76 . 

7 . 

9 

12 . 

8 . 

I 

89 . 

13 . 

4 

770 . 

7 • 

7 

317 . 

9 . 

2 

S24 . 

7 . 

2 

86 . 

9 • 

10 


R. 

< 7 . 

A 

R. 

a . 

A 

R. 

tl . 


8 . 

8 . 

8 

10 . 349 . 

15 . 

4 

17 . 895 . 

9 . 

8 

17 . 

4 . 

7 

1207 . 

13 . 

8 

94 . 

11 . 

2 

309 . 

12 . 

11 

740 . 

9 . 

6 

42 . 

9 . 

> 11 


J234 . 13 . lo 39 . 4 . 9 4276 . 13 . 4 

239 • S • 9 123 . 12 . II 7624 .3.7 

26 . 4 . 3 « . 7 . 10 72 . 8 . 3 

7 • 3 ■ f 1286 . 13 . 7 726 . 12 . 10 

29 ■ 14 • 5 836 . 9 . 2 3725 .7.8 

joo . 7-8 93 • IQ . 8 346 . 10 . 5 



R. 

a . 


R. 

a . 

P - 

R. 


A 

70 . 

9. 

7 

19 . 374 . 

12 • 

3 

20. 3846 . 

9 • 

Ji 

1249 . 

12 . 

3 

483 • 

13. 

7 

8463 . 

11 . 

9 

3400 . 

15 . 


7682 . 

14 . 

6 

768 . 

10 . 

2 

343 • 

0 . 

9 ' 

300 , 

. IS . 

4 

968 . 

13. 

6 

82 . 

8 . 

0 

82 . 

11 . 

10 

39 . 

4 • 

7 

7 . 

9 . 

4 

4 . 

10 . 

8 

46 . 

6 . 

0 

743 • 

II . 

10 

93 . 

0 . 

9 

7 . 

9 . 

9 

379 . 

13 ■ 

11 

7 . 

4 . 

S 

8 . 

12 . 

J 

8824 . 

0 . 


89 . 

7 . 

8 

12 . 

14 . 

4 

72S6 . 

5 • 

4 

345 . 

9 . 

2 

10 . 

8 . 


Sio . 

10 . 

0 

9876 . 

3 . 

6 

349. 

j • 

7 

36 , 

7 . 

2 

4242 , 

8 . 

II 

789. 

2 . 

6 

9 . 

9 • 

9 

123 . 

6 . 

3 

1234 . 

1 . 

4 

982 . 


1 

99 . 

5 . 

9 

5678. 

7 • 

2 


« 


£. s. d 

21. 7 . 12 . 3 

19 • 19 . 7 
100 . 13 . g 
76 . 7 . 8 
. 304 . 8 . 2 


s. d. 
22. 39 . 18 . 10 

79 . 2 . 9 
300 . 17 . 3 
49 . 16 . 8 

4.3.6 


s. d. 
23 . 100 . 13 . 9 

376 . 3 . 3 

- 489 . 14 . 7 

39 . 4 ■ 6 

4.9.8 
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£. s. ri. 

20 . 346 . 19 . 3| 

46 . 12 . 4i 

39 • 13 • 

4 . » .• 7| 
. 12 . 0} 

13 . 14 . 4* 

5 . 12 . oj 

• 

£, s. d 

20. 432 . 9 . 9 

73 • 12 . 24 

820 . 13 . o-| 
70 . 14 . 9I 
^ . II . 1 
9 . 16 . 3* 
12 . 17 . 4 

329 .18 ._ j \_ 


X. COMPOUND SUBTRACTION. 

59 . The method of (subtracting one compound quantity from 
another is as follows : 

Example. Subtract R7. 9^z. tp. from Ri2. 3a. 9/. 

Here we have to find the quantity which 
being added to R7. ga. 6p. makes up R. a. p. 

Ri 2. 3a. gp. We see that 6/. + 3 />.=9/. ; 12 . 3.9 

we therefore put down 3 under the column 7.9.6 
oi pies. Next, 9a. 4 -lOa. = l9a.=Ri+3a. ; ,4 , jg % Ahs 

we put down >0 under the column of annas 

and carry Ri for adding to the rupees of the subtrahend ; now, 
Ri (ct*mVrf) + R7 + R 4 = Ri2 ; and we place 4 under the column 
oi.rupees. 

EXAMPLES. 24. 

Subtract 

1 . Ry. pa. 2 pice from R13. 12a. 3 pice. 

2 . R28. 12a. 3 pit'' ♦ rom R30. 9a. 2 pice. 

3 . R3. 9a. I pice from Ri3- 4a. 4 . R9. 7a. 6^. from R13. 3a. 3/). 
-6. R39. 13a. gp. from R79> 12a. tip. 

6. R3. 7a. %p. from R13. 7 . R13. 12a. ^p. from R29. 

8. R14. 14a. “jp. from R15. 12a. 9 . R69. 15a, ip. from R80. 8a. 


s* ii* 
34 . 392 . 8 . 3f 
76 . 9*9 
139S . 7 . 8i 

300 . 13 • 2 
. 39 . 19 • li 

4 . 12 . 3 
7892 . 10 . 4I 


d. 

37 . 3.4.5* 

13 . 14 . 10+ 
527 . 19 . 7 * 
12 . 13 . 3 * 
5 . 7 . si 

8 . 9 . 6 } 

5 . 12 . o| 
300 . 15 . lo^ 


26 . 


• 4782 


Ja Wa 

9 . 12 . o* 
72 . 4 . 8| 
384 .' 17 . 7 t 
782 . 6.2 


400 . 19 . 3* 

92 . 13 . 4 i 
4 . 6 . 6| 


28 . 


£. s. d. 


300 a 

1 . 

0 * 

C 9 • 

5. 

A 

31 . 

7 . 

2 i 

4 ■ 

13. 

si 

S • 

IS • 

7 i 

6 . 

19 . 

9 t 

81 . 

12 . 

Ilf 

390 . 

II . 

oi 
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10. 

R91. 12a. lip. 

from R150. oa. 7p. 

11. 

R726. 15a. }p. 

from Riooo. 13a. 4/$. 

12. 

R109. loa. 

from Rixo. oa, 9p. 

18 . 

%?. 17s. 9 ^. 

from ;^I3. 7s. Ad. 

14 . 

/13. i6s. 7id. 

from £27. 12s. Aid 

16 . 

;£45. igj. iild. 

from ;^66. i 8 j. Hd. 16 £7.7s. 7 \d. from £\o. 

17 . 

/i3- 13J. Sid. 

from ;£lS. 17J. o{d. 

18 .' 

£37. 7J- (iid. 

from £a9 . os. yi. 

19 . 

£9^. AS. lold. 

from £ 104. oj. o^^f. 

20. 

£102. 19s. iiid. 

from ;£ioS. js. o^d. 

21. 

£(17. IIJ. Aid 

from ;^98. 6s. 2id. 

22. 

;£ 98 . i8j. 4^^/. 

from £90^. Sj. 2id. 

23 . 

£273. iS-f- s¥- 

from £7A3. os. 4|</. 

24 . 

£A 9 '^. 185. 8i</. 

from ;£6ii. lyj. 2 \d. 


XI. COMPOUND MULTIPLICATION. 


60 . Compound muliiplicaiion is a short method of findinjj 
the sum of a certain number of repetitions of a given compounil 
quantity. 

The process is as follows : 


Example. ^||iltiply R5. X2fl. 4/. by 7, and by 35. 

7 times 4j[). = 28;J>. = 2a. + 4/>. ; set-down ” 

4 and carry 2. 7 times i2/r. = 84a., which 
with 2a. ramVrf=»86a.=»Rs+6a. ; set 
down 6 and carry 5. 7 times ; 

this with Rs earned gives R40 ; and 
setting down this, the required product i 


&. 

S 


a. 

12 


R40 .6.4 Ans. 


■ 0 


Note. To multiply by 35 we multiply first by 7 and the 
product by S. 


EXAMPLES. 

Multiply 

1. B3. 8«. -ipice by 3, 5, 7. 2. B9. 12a. 6/). by 5, 7, 9- 

3 . R39. I4«- iiA by II, 13, 16. 4 . £29. i8j. 9 </. by 3, 7 9. 

B. ISJ- Aid. by 6, 8,13. 0. ^^40. yj. lojrf. by 5, 9, 12. 

[In the following examples use the mefho(^ of multiplication of 
factors.] 

. 7 . R2. 4 a. 27 Jf«by 21,32,25. . 8. B39.12a. QjJ. by 56,99, looi. 
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9 . B48. 13a. Zp. by 135, 121, 144. 

^0. /34. 16 3i<<. by 81, 64, 800. 

11. ;^48. 13J. ofrf. by 99, 72, 420. 

Find the value of 

* 12 . 9 things at %a. 4^. each. 13 . 56 things at R2. 4a. each. 
14 . 81 things at zs. 6 d. each. ' 16 . 100 things at js. each. 
10. 1000 yards of broadcloth at R5. ja. 6/. per yard. 

17 . 700 copies of a book at js. j\d. each. 

18 . 3000 maunds of wheat at R3. 5a. 6 p, per maund. 

61. When the multiplier is a large number and cannot be split 
up into factors, the following method should be used. 

Example. Multiply R12. 8a. ^p. by 473. 

Process: ^ a. p. 

12 . 8 . 7 
_10 

125 . 5 . 10 

_ 1 0 

1253 . 10 . 4 

_ 4 

5014 .9.4 product by 400. 

Multiplying 3rd line by 7, 877 . 8 . 10 70. 

Multiplying ist line by 3, 37 . 9 ■ 9 3. 

Adding last 3 results, R5929 . 11 . ii product by 473. 

EXAKPIiES. 26. 

Multiply 

1 . R3. 4"- 3 pice by 23,37. 2 . R7. i2<i. 9/». by 37, 47. 

3 . R3. 13a. 6/. by 421, 704. 4 . R2. 12a. 3/>. by 2x75, 3070. 

by Six, 112. .£ 3 - 9 ^-by 3684, 1237. 

7 . £p. IIS. oid. by 753 i 829. 8. os. i^d. by xxxx, 1231. 

9 . A gentleman spends R7. 8 a. gp. every day ; how much does 
he spend in a year of 365 days ? 

10 . Find the cost of 503 maunds of rice at R3, ga. 3p. per maund. 

XII. COMPOUND DIVISION. 

• 

€fS. The process of dividing a compoutd quantity by an 
abstract number^ that is, of dividing it into a given number of equal 
parts, is as follows : 


c. A. 4 



y> 


ARITHMETIC 


Example i. Divide R138. 3<z. "iP. by 29. 


Rl38-r29 gives R4 as quo 
tient and R22 as remainder ; - 
tli^s remainder, together with 

3 fl,- 355 fl. : 

355<z.-r29 gives 12a. as quo¬ 
tient and 7a. as remainder ; 
this remainder, together with 

87>>.t- 29 gives zP‘ as quo¬ 
tient and no remainder. 

Hence the quotient is R4. 
12a. ip. 


R. a. p. 

29 ) 138 . 3 • 3 ( 84 
116 

22 

16 

29 ) 355 ( 12a. 

65 

5 « 

7 

12 

29) 87 ( ip - 

?z 

The quotient is R4. 12a. 3^. 


EXAMPLES. 

Divide 


1. 

R72. 3a. 3 pice 

by 

23. 

2. 

R286. I la. I pice hy 

59. 

3. 

R455- 14a. 7A 

by 

61. 

4. 

R850. 14a. 4/. 

by 

79- 

6. 

R1025. 6a. 8^ 

by 

80. 

0. 

R583. 6a. 6p, 

by 

98. 

7. 

R4981. loa. 3/). 

by 

325- 

8. 

R5049. 12a. sp. 

by 

499. 

8. 

£.91 ‘ 9-r- oi^ 

by 

29. 

10. 

£29. 6j. id. 

by 

52. 

11. 

£\r]9. 13^. 8i</, 

, by 

23. 

12. 

;^4476. 7J. 7H 

by 

83. 

13. 

;^946. 17J. i\d. 

by 

279. 

14. 

;£86o. OS. 7\d. 

by 

365. 


In the 10 following examples use the method of Short Division. 

16 . R13. 15a. 8/.-r2. 10 . R225. 13a. 8/.-r4. 

17 - R728. 14a. 6 ^-t-s. 18 . R1007. loa. 2/.-r-7. 

18 . R329. iia. 4^.-^8. 20 . R1243. 8a.-^9. 

2L 7 s. 6Jrf.-h3. 22. ^£333. 19J. 3</.-^6. 

23 . i 6 j. lorfl-i-S. 24 . ;£378i. oj. 9|^.-i-9. 

Employ the method of Division by Factors in the 6 following 
examples. 

26 . R27. ioa.-^24. 26 . R160. oa. 3 p .- i ' 49 - 

27 . R323. 2a. 8^-^56. 28 . R683. 2a. 6/).-r54. 

29 . ;£3S22. IJ. 7rf.T-28. 30 . ;£54:3. Iif.-r42. 

8L The price of 140 quires of paper is R32. 13a. ; find the 
price of one quire. 
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32 . If 55 copies of a book are sold for R34. 6<j., what is the 
price of a single copy ? 

83 . If the cost of 2880 articles be R480, what is the cost of 
one article ? 

34 . A man’s wages for 30 days are;^ 5 ’ 5 '^* i what does he eap> 
*per day ? 

Note. When the divisor is 10, 100, xooo,., the following 

method should be used. 

» 

Example 2. Divide &1345. ly*- AP- 

The division in each step is S. a. p. 

effected by cutting off the two 100)13.45 • t3 • 4(Ri3. 7«- Am. 

figures from the right; the _^ 

figures cut off give the re- a. 7.33 
mainder and the remaining 12 

figures give the quotient. ^ ~ ~ 

[See Art. 49, (i)-] 

EXAMPLES. 88. 

Divide 


1. 

R13S. 12a. tp. 

by 10. 

2. 

R376. 2a. 4 p. 

by 10. 

3 . 

R279. 11 a. 

by 100. 

4 . 

R1245. 13a. 4/. 

by roo. 

5 . 

R4067. \\a.^p. 

by 100. 

6. 

R6100. 8a. 4/. 

by 100. 

7 . 

R203. 2a. 

by 1000. 

8. 

R2135. 6a. 8/. 

by looe. 

9 . 

;£438. 6.r. %d. 

by 10. 

10. 


by 10. 

11. 

2S. lid. 

by 100. 

12. 

£21007. SJ. lod. 

by 1000. 


Example 3. Divide Sq;. 2®. 9/. into 31 equal parts. 

R. a. p. 

31 ) 97 .2 • 9 ( R3- 

93 

4 

16 

31 ) 66 ( 2a. 

4 

12 

31 ) 57 ( 

3i 

26 

Here we have a remainder (26/.} after division, and we observe 
that if the quotient, R3.2a. i/l., m multiplied by the divisor t^e 
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product will be less than the dividend by 26^.; again, if S3, ^a. 2p. 
be multiplied by the divisor the product will be greater than 
the dividend (31-26);). or 5/). The last therefore is nearest to 
the correct result. Hence to the nearest pie the result is 
S3. 2(1. 2 p. 

c 

Rule. When there is a remainder after division, the quotient 
or the quotient increased by ip. is the result correct to the nearest 
pie., according as the divisor is greater or less than twice the 
number of pies in the remainder. If the divisor is equal to twice 
that number, both the results are equally correct. 


EXAMPLES. SO. 

Find, to the nearest pie, the result of dividing 


1. 

S35. Ja. Zp. 

by 7. 

2. 

S49. 12a. 3/. 

by 10. 

3 . 

S67. I3fl. II/. 

by 41- 

4 . 

S337. Za. 6/ 

by 100. 

5 . 

S427. loa. ^p. 

by 56. 

6. 

S394. lia. 2/. 

by 100. 

7 . 

S727. iSa. 10/. 

by 67. 

8. 

S923. 14a. 

by 100. 

Find, to the nearest farthing, the result of dividing 

% 

e. 

£27. 17s. 9jrf. 

by 5. 

10. 

£42. iZs. 3id. 

by 10. 

11. 

^ 333 - 4 K 

by 29. 

12. 

;^498. 15J. o^d. 

by ioo» 

13 . 

£557. i6.r, ii|rf. by 2io. 

14 . 

£Z76. vts. 

by 300. 

Divide % 





IS. 

S4912. Sa. 3 /. 

by 24. 

10. 

S7S95. 4^. Sp. 

by 55. 

17 . 

S47892 

by 731. 

18 . 

S9876S. ga. Ip. 

by 1000.. 

19 . 

^7829 

by 539. 

•4.0. 

£85632. loj. lod. by 670. 


G 3 . To divide a compound quantity by another of the same* 
kind, that is, to find how many times the latter is contained in the 
former, we proceed as in the following example : 

Exctntple. How many times is Si. 2a. contained in 
&26. 30. r 

We reduce the compound quantities^ to the same expressed 
lowest denomination, and then proceed as in Simple Division. 

Si. 2a. 3^.=2J9/. ; S26. 30. 9 A = S 037 A 

Now 5037-7-219=23. 

Si. 2a. 2 p. is cortained in S26% 3a. gp., 23 times. 

TTote. The method of Art. 62 is called partition and the 
above method is called quotition. 
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EXAUFLES. 30. 

How many times is 

1 . RrS. 7 «. 3^. contained in«Ri39. la. 3/>. ? 

2 . R20. 12a. 6p .R311. lia. 6p. ? 

8. R53. loo. gp. .R1288. 20. ? 

4 :. £30. 7s. 3jrf. . £637. 13J. ijrf. ? 

6. £17. 12S. 4lei. .^^986. 14J. 2d. ? 

Find the quotient and remainder in the division of 

6. R211. I5<t. iqj^. by Ry. 7a. 7p. 

I . R376. 8(Z. 7p. by R17. I2«. 3y>. 

8. R304. 15a. gp. by R7. 8a. 

®* £l^^' 17 ^. iirt?. by £21. igs. 2^*/. 

10. ;£976 by £g. gs. gid. 

II . Divide R994. 13«. 3 p- into equal parts, each of which is 
equal to R17. 7a. jp, 

12 . Divide ^286. 3i-. 2d. into parts, each equal to £1. iis. i^d. 

13 . How many maunds of flour, at R4. 8a. 3p. per maund, can 
be bought for R13S4. lia. ? 

14 . How many rupees of u. 4i</. each are equivalent to 
£235. los. gd. ? 

16 . A servant whose pay for a day is 2a. 6p., is fined gp. if he 
comes in late, and at the end of 20 days he receives R2. 12a. gp. ; 
how often was he late ? 

16 . Multiply R18957. 13a. by R189. 9a. 3p. ; and divide the 
same sum by the same sum. Shew that one of these operations 
is absurd and impossible, and perform the other. 


Xlll. MEASURES OF WEIGHT. 

64. English Jewellers* or Troy Weight. 

{Chiefly used for weighing gold, silver and jewels.) 

24 Grains (gr.) make i Pennyweight (i dwt.). 

20 Pennyweights ... l Ounce (i oz.). 

12 Ounces ... i Pound (i lb.}. 

So thajc a Pound Troy “5760 Grains. 

Diamonds antf other precious stones are weighed by carats, 
each carat weighing about 3^ grains. 
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EZAMPI.es. 31. 

Reduce to grains : 

L 207 lb. 2. 29 lb. & oz. 8. 3 lb. 9 oz. 13 dwt. 15 gr. 
4 . r 28 lb. 7 oz. IS dwt. 6. S 5 lb. 6 oz. 9 dwt. 0 . 7 Ib. 3 qz. 4 dwt. 9 gr.. 
Reduce to lb.« etc. : . 

7 . 784s gr. 8. 8923 gr. 9 . 5789* gr. 10. 100000 gr. 

Addition. 


* oz. 

dwt. 

gr* 

OZ. 

dwt. 

gr- 

lb. 

OZ. 

dwt. 

gr. 

11. 3 . 

17. 

23 

12. II 

. 13. 

21 

13. 3 . 

10 . 

7 - 

9 

9 . 

12 . 

7 

9 

. 2 . 

19 

4 - 

3 . 

9. 

3 

7 . 

7 . 

15 

8 

. 17. 

13 

7 • 

7 - 

8 . 

12 

6 • 

3 • 

2 

6 

'. IS . 

4 

8 . 

9 - 

3 - 

13 


14 . Subtract 3 oz. 16 dwt. 14 gr. from 6 oz. 13 dwt. 12 gr. 

15 . Subtract 7 lb. 9 oz. 8 dwt. 20 gr. from 10 lb. 4 oz. 3 dwt. 4 gr. 
10 . Multiply 3 oz. 5 dwt. 16 gr. by 5, 32, 427. 

17 . Divide 15 lb. ii oz. 13 dwt. 8 gr. by 23, and by 9 oz. 
11 dwt. 16 gr. 

18 . Find the weight of 24 gold necklaces each weighing 2 oz. 
7 dwt. 12 gr. 

19 . If 64 gold rings of equal weight are made of 1 lb. of gold, 
find the weight of each. 

20 . How m.iny%old rings, each weighing 7 dwt. 12 gr., can be 
made out of 1 lb. o oz. 15 dwt. of gold ? 

6 S. EngliBh. Standard or Avoirdupois weight. 

16 Drams (dr.) make i Ounce (i oz.). 

16 Ounces ... i Pound (i lb.). 

28 Pounds ... I Quarter (l qr.). 

4 Quarters ... i Hundredweight. (l cwt.) 

20 Hundredweights ... i Ton (i ton). 

A stone (st.) » 14 lb. 

A Pound Avoir. *» 7000 Grains Troy. 

A stone of butcher’s meat = 81 b. A cental of coma 100 lb. 
A sack of coals = 2 cwt. A peck of flour* 14 lb. 

A barrel of flour * 196 lb. A sack of flour*28o lb. 

Albarrel of gunpowder * 100 lb. A pack of wool=24o lb. 

A pocket of bops •= 168 lb. A quartern loaf* 4 lb. 

EXAMPLES. 32.- 

Reduce to drams : 

1. 7 tons 13 cwt. 


2. 2 tons 2 cwt. 2 qr. 
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3 . 

3 tons 9 cwt. 

3 qr. 21 lb. 9 oz. ^ 4 . 

9 tons 7 cwt* 

6. 

2 tons 3 cwt. 

I qr. 

0. 2 cwt. 3 qr. 20 lb. 11 oz. 12 dr. 

Reduce to tons 

i, etc.: 



7 . 

999999 dr. 8. 123456 dr.' 8. 90000 gr. 10. i billion gr. 




ddiiion. 

• 


lb. oz. dr. 


qr. lb. oz. 

tons cwt. qr. lb. 

IL 

7 . 7 . 10 

12. 

13.21 . 3 

13 . I . 16.3.19 


9 - 9 . 7 


7.8.7 

2 . 8.3. 0 


12 . 15. 6 


8 . 19 . 8 

Z 2 .0 .*25 


3 • 13 . 12 


9.2.2 

2 . 4 • I . 7 


4 • 4 • 3 


21 . 3 . 4 

4. 7.2. 9 


14 . Subtract ^ lb. 8 oz. 9 dr. from 10 lb. 12 oz. z S 

16 . Subtract 2 tons 13 cwt. 3 qr. 12 lb. from 9 toos 2 cwt. 

2 qr. 2 lb. 

16 . Multiply 7 cwt. 3 qr. 12 lb. 9 oz. 2 dr. by 7, 88, 329. 

17 . Divide 2 tons 10 cwt. 2 qr. 8 lb. l oz. by 29, and by ii lb. 

5 oz. 4 dr. 

18 . Find the weight of 625 iron balls, each weighing 7 lb. 8 oz. 

10 . The total weight of 56 bales of cotton is 7 tons i cwt. ; 
what is the weight of each bale ? 

20 . How many pick-axes, each weighing 4 lb. 6 oz., can be 
made from i ton 10 cwt. of iron ? 

21 . Which is heavier, a pound of gold or a pound of feathers ? 

22 . How many pounds Troy are equal to 144 pounds Avoir ? 


66 . Indian Baaar Weight. 


4 Sikis make 

5 Sikis 

4 Kanchas or 5 Tolas 
16 Chataks 
40 Seers 


I Tola. 

I Kaacha (Powa-chatak). 
1 Chatak (1 ch.) 

I Seer. 

I Maund (i md.) 


4 Chataks = i Powa. 4 Powas — l Seer. 

5 Seers»I Punshury. 8 Punshuries •» i Maund. 

The weight of a rupee is called a tola. The Standard seer 
-:8o tolas. 


A tola^i 180 grains Troy. One maund of Bazar weight^ 100 lb. 
Troy«=82f lb. Avoir.^ 35 Seers>=72 lb. Avoir, i lb. Avoir.-hthe 
weight of a doubte-pice (200 gr.)=half a seer. 3 Factory maunds 
—2 cwt. 49 Bazar maundsB36 cwt.i=>54 Factory maunds. 1 cwt. 
— I md. 14 seers 7J ch. 


1 
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ARITHMETIC 


EZAlCPIilSS. 83. 


(ii) to tolas : 


Reduce (i) to kancbas, 
1. 3 md. 7 seers 3 ch. 

3 . 1 md. 34 seers 15 ch. 
0 . 35 seers 3 powas. 

Reduce to md., etc. : 
7 . 4664 kanchas. 

39855 tolas. 


2. 2 md. 20 seers 12 ch. 

I 

4 . 2 md. 16 seers 2 powas. 
6. 2 md. 6 punshuries. 

8 . . 3333 kanchas. 

10. 100000 tolas. 



Addition. 


md. seers ch. 

md. seers ch. 

md. seers ch. kanchas 

3 • 8 . 3 12. 

13 • 22 . 7 

13 . 3 . 8 7.1 

8 . 12 . 7 

7 . 36 . 13 

37 . 12 . 8 . 2 

2 . 29 . 15 

12 . 21 . 8 

8 . 29 . 9 . I 

9 . 36 . 3 

4 . 32 • '9 

29 . 36 . 13 . 3 

7 • 7.1 

2 . 20 . 2 

2 . 4 * 10 . 2 


14 . Subtract 3 md. 29 seers 7 ch, from 8 md. 17 seers 4 ch. 

16 . Subtract 2 md. 37 seers 12 ch. 2 kanchas from 10 md. 
29 seers 7 ch. 

16 . Multiply 5 seers 10 ch. 3 kanchas by 9, 42, 2153. 

17 . Divide 71 md. ii seers 9 ch. by 73, and by 2 md. 34 seers 

1 ch. 

18 . Find the vAight of 273 bags of rice, each bag weighing 

2 md. 7 seers 3 ch. 

18 . If 44 bottles of equal size hold i md. 5 seers 6 ch. of ink, 
how much does one bottle hold ? 

20. 657 md. of flour are to be packed into bags holding i md. 
I seer i ch. each ; how many bags will be required ? 

21 . How many grains of gold are there in a plate weighing 
I seer 5 ch.? 

22 . If 3 chataks of gold be made into 36 equal rings, how 
many grains will each ring weigh ? 


67. Madras Local Weight. 


3 Tolas make 

8 Pollums 

5 Seers or 40 Pollums ... 

8 Viss 
20 Maunds 


I Pollum. 

I Seer. 

I Viss. , 

I Maund. 

I Can^y or Barum. 


A Madras maund«25 lb. Avoir. 
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EXAMPLES. 34. 

1 

L 

Reduce to tolas : 

6 pollums 2 tolas. 

2. 

2 md. 3 viss. 

8. 

3 md. 7 viss 4 seers.. 

4*. 

7 md. 3 seers. 

.«• 

2 candies 7 md. 

6. 

3 candies 15 md. 5 viss. 


Reduce to candies, etc. : 

' 7 . 4281 seers. 8. 5182 pollums. 9 . 70000 tolas. 10 . 92576 tolas. 


Addition. 


seers poll, tolas 

md. viss seers 

can. md. viss poll. 

11. 3.7.2 

12. 7.5.3 

13 . 7 . IS • S • 9 

1.6.1 

8.3.2 

16 . 7 • 12 

4.5.2 

9.6.4 

21 . 9 • 2 • 23 

2.0.1 

? . 7 . I 

56 . 3 . 0 . 36 


14 . Subtract 3 md. 3 viss 3 seers 3 poll, from 7 md. 7 viss 
2 seers 1 poll. 

15 . Subtract 28 can. 17 md. 6 viss 3 seers 2 poll, from 40 can. 
12 md. 

16 . Multiply 3 md. 2 viss 3 seers 2 poll, by 7, 72, 231. 

17 . Divide 36 can. 17 md. 4 viss by 59, and by j 8 md. 3 viss 

2 seers 4 poll. 

18 . Find the weight of 128 bags of rice each weighing 2 md. 

3 viss 23 poll. 

19 . If 330 horses eat 18 can. 9 md. of corn in a certain time, 
how much does one horse eat 7 

20. 9 candies of rice were distributed among a number of 
beggars, each of whom received i viss 2 seers 4 poll. ; how many 
beggars were there ? 

21 . How many grains are there in a seer ? 


68. Bombay Iiooal Weight. 

t 


4 Dbans 

make 

t 

I Raktika 

8 Raktikas 


1 Masha; 

4 Mashas 

.«« 

1 Tank. 

72 Tanks 

. • • 

X Seer. 

40 Seers 


X Maund. 

20 Mannds 

* • • 

I Candy. 


A Bombay maund»28 lb. Avoir. 
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EZAMFIilSS. 85. 


Reduce to dhans : 

1 . lo candies. 2 . i md. ^ seers 3 . 2 md. 2 seers ^ tanks. 

* 4 . 3 can. 3 md. 6. 3 seers 30 tanks. 6. 3 md. 16 seers 36 tanks.. 
Reduce to candies, etc : 

7 . 60000 tanks. 8. 78625 tanks. 9 . 7000000 dhans. 
10 . In one billion dhans, how many candies, md., etc. ? 

Addition. 


seers tanks mashas 

md. seers tanks 

can. md. seers tanks- 

. 37 . IS . I 

12. 

17 . IS . 57 

13 . I . 9-29 .. 25 

29 . 17 . 2 


7 . 29 . 61 

2 . 12 . 37 . 3 S 

7 . 26 . 0 


IS . 0 . 33 

3 . 13 • 21 . 56 

9 ■ 35 . 3 


5 - 31 • 4 

4 . 7 . 5-64 


14 . Subtract 3 md. 7 seers 13 tanks from 3 can. 7 md. 

15 . Subtract i can. 13 md. 29 seers 69 tanks from 9 can. 2 md. 

16 . Multiply 3 md. 15 seers 25 tanks by 5, 36, 231. 

17 . Divide 7 can. 1 md. 12 seers 56 tanks by 37, and by 14 seers 
9 tanks 2 mashas. 

18 . Find the weight of 312 bags of rice each weighing i rad. 
7 seers 15 tanks. 

10 . If 144 bullocks eat 7 can. 7 md- 26 seers of hay in a certain 
time, how much Hoes one bullock eat ? 

20. 17 candies of rice are distributed among a number of beg¬ 

gars, giving to each 2 seers 9 tanks ; how many beggars get a 
share ? 


XIV. MEASURES OF LENGTH. 


68. English Linear Measure. 


12 inches (in.) make 

3 Feet 
54 Yards 

40 Poles or 220 yards 
8 Furlongs or 1760 yards 
3 Miles 


I Foot (l ft.) 

I Yard (i yd.). 

I Pole, Rod or Perch (i po.). 
I Furlong (i fur.), 
i Mile (1 mi.). 

I League (i lea.).' 


1 Pole = 5 yd. I ft, 6 in. 

9 Inches = 1 Span. 

2 Spans or 18 Inches = 1 Cubit {Hath). 

2 Cubits “ I Yard. 

6 Feet •= i Fathom. ’ * 


4 Poles or 22 yards 
* ' 100 Links 


I Chain 
I Chain 


I Used 


in land-surveying. 
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The following Table is used by tailors : 

2j Inches i Nail (Girrah). 

4 Nails »=» ij.^uarter (Span). 

4 Quarters ' = 1 Yard, 

5 Quarters = , •' i Ell. 

The following are also ^sed sometimes : 

72 points /= I inch. 

12 lines B I inch. 

3 barley-corns “ l inch. 

3 inches = i palm. 

4 inches i hand (used in measuring horses) 

5 feet =» I pace. 

120 fathoms = i cable’s length. 

6o8o feet » i knot or gectgraphical mile. 

6o knots = I degree of latitude. 

M S. In measuring land in Bengal, 4 cubit8=l eottah ; so coltahs 
bigha. 

■yo. In reducing poles to yards, we multiply the number of poles 
by 11, and divide the product by 2. In the converse operation, we 
multiply the number of yards by 2, and divide the product by 11. 

Example i. Reduce 2 mi. 2 fur. 9 po. 3 yd. 1 ft. to inches. 

mi. fur. po. yd. ft. 

Process 2 . 2 . 9 . 3 . i 

18 fur. 

729 po. 

_U 

2)8019 half-yd. 

4009 yd.-1-i ft. 6 in. rem. [•/ a haU’-yd. — i ft. 6 in.J 
3 yd. I ft. adde d. 

4012 yd. 2 ft. 6 in. 

_ 3 

12038 ft. 

12 

144462 in. Ans, 

Note. In reducing miles or furlongs to yards, it is convenient 
to reduce them at once*10 yards, unless we are prevented by the 
form of the question* as in the above example. Half-yards may 
be reduced directly to inches by multiplying the number of half¬ 
yards by 18 (‘.' a half-yard-18 inches). 
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Example 2. Reduce 201381 inches to miles. 

Process: 12 ) 201381 in. 

3 ) ft. +9 in. 

5593 yd. +2 ft. 

_2 

II ) in86 half-yd. 

40 ) po. +10 half-yd. 

8 ) 2$ fur. +16 po. 

~3 mi. -I-1 fur. 

.'. 201381 in. = 3 mi. i fur. 16 po. 10 half-yd. 2 ft. 9 in. 

** 3 mi. I fur. 16 po. 5 yd. 2 ft. 9 in. 

= 3 mi. I fur. 17 po. i ft. 3 in. 

[■.* 5 yd. I ft. 6 in. = i po.] 

If in a result the yd., ft. and inches exceed $ yd. i ft. 6 in., we 
must substitute i po. for this. 

EXAMPLES. 36. 

Reduce to inches : 

1 . 125 yd. 2 . 5 fur. 3 . 3 mi. 4 . 2 lea. 

6. 2 mi. 7 fur. 2 po. 6 . 3 mi. 2 fur. 20 po. 

7 . 3 lea. S fur. 11 po. 8. 3 po. 4 yd. 2 ft. 

9 . 5po. 3yd.^ft. 10. 7 po. 2 yd. 9 in. 

11. 2 mi. 7 fur. 13 po. 4 yd. 12. 2 lea. 6 fur. 20 po. 3 yd. i ft. 6 in 

Reduce to miles, furlongs, poles, etc. : 

13 . 156 yd. 14 . 202 yd. 15 . 107 yd. 10 . 196 yd. 

17 . 1234 in. 18 . 5890 ft. 18 . 73212 in. 20 . 8co2l in. 

21 . 1000 in. 22 . locoo ft. 23 . 234567 in. 24 . 9S7654 in 

Reduce 

25 . 7 fathoms to inches. 28 . 3 cubits i span to inches. 

27 . 3 yd. I cubit to inches. 28 . 5 ells to nails. 

28 . 2 ells I qr. to nails. 30 . 1000 nails to ells. 

31 . How many links are there in a mile ? 

XV. MEASURES OF,AREA, 

71 . A square inch is a square whose side is an inch in 
Jiibngth. 
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English Sgnare Hessure. 

4 


144 Square Inches (sq. in.) make i 
Q Square Feet 
30I Square Yards 
40 Square Poles 
4 Roods 


• • • 


*•« 


X 

I 

X 


or 4840 sq. yards 
640 Acres 


} 


I 


Square Foot (1 sq. ft.). 
Square Yard (i sq. yd.) 
Square Pole, Rod or Perch. 
Rood (i ro.). [(i sq' po.). 

Acre (i ac.). 

Square Mile (i sq. mi.). 


A square chaina22X22 sq. yards or 484 sq. yards. 


.'. 10 sq. chains «I acre. 

I sq. pole *-30 sq. yd. 2 ft. 36 in. 


78 . In reducing sq. poles to sq. yards, we multiply the 
number of sq. poles by 121, and divide the product by 4. In the 
converse operation, we multiply the number of sq. yards by 4, 
and divide the product by I2l. 

Example i. Reduce 2 ac. i ro. 13 sq. po. I 2 sq. yd. 7 sq. ft. 
to sq. inches. 

ac. ro. po. yd. ft. 

Process : 2 . i . 13 . 12 . 7 

9 ro. 

_jo 

373 sq. po. 

_ 

4103 
__II 

4 ) 45133 quarter sq. yd. 36 sq. in.]. 

11283 sq. yd.+2sq.ft.36 sq.in.[V adr. 5q.yd.=2 sq.ft. 
12 sq yd. 7 sq. ft. _added 

II29S sq-jd. 9 sq. ft. 36 sq. in. 

101664 sq. ft. 

12 

1219968 
_« 

14639652 sq. in. Ans. 

[The learner sho^ild'note that, i qr. sq. yd.-*2 sq. ft. 36 sq. in. ; 
2 qr. sq. yd.->4 sq. ft. 72 sq. in. ; and 3 qr. sq. yd.>-6 sq.ft. 
108 sq. in.]. 
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ITote. In reducing acres or roods to sq. yards, it is conve¬ 
nient to^reduce them at once to sq. yards, unless we are pre¬ 
vented by the form of the question. Quarter sq. yards may be re- . 
duced directly to sq. inches by multiplying the number of quarter 
■sq. yards by i8x i8 ('.• a quartfer sq. yd.—a sq. cubit^iSxiS 
iiq. In,). 


Example 2. 
Process : 


/12 ) 8753067 sq. ii 
\l2) 729412...3I 
Q ) 60705—2 / 


Reduce 8753067 sq, inches to acres. 

12 ) 87530 67 sq. in. 

V , , 27 sq. in. 

9) 60705 

6753 sq. yd. + 8 sq. ft. 
_ 4 

11 )37oi2 quarter sq. yd. 

3,qr.sq. 

40 ) 223-»2/ 

4 ) _5 ro. +23 sq. po. 

I ac. -I' I ro. 


121 


{ 



.". The result-1 ac. i ro. 23 po. 29 qr. yd, 8 ft, 27 in. 

— I ac. I ro. 23 po. 7 yd. i qr. yd. 8 ft. 27 in. 

= I ac. I ro. 23 po. 7 yd. 10 ft. 63 in. 

— I ac. I ro. 23 po. 8 yd. i ft. 63 in. 


If in a result the sq. yd., ft. and inches exceed 30 sq. yd. 2 ft. 
36 in. we must substitute 1 sq. po. for this. 

^ BXAMPXiES. 37. 


Reduce to sq. inches : 

1 . 23 sq. yd. 2 . 3 roods. 8. 120 ac. 4 . 2 sq. miles. 

6. 7 ac. 2 ro. 8 po. 6. 12 ac. 3 ro. 20 po. 7 . i ac. i ro. i po. 

8. 3 sq. po. 7 yd. 7 ft. 9 . 5 sq. po. 3 yd. 2 ft. 

10. 7 sq, po. 20 yd. 36 in. 11. 2 ac. 3 ro. 7 po. 17 yd. 

12. 3 ac. 2 ro. 17 po. 9 yd. 2 ft. 72 in. 

Reduce to acres, roods, sq. poles, etc.: 


13 . 

365 sq. yd. 

14 . 

740 sq. yd. 

16 . 

971 sq. yd. 

18 . 

1000 sq. yd. 

17 . 

7824 sq. yd. 

18 . 

37821 sq. yd. 

19 . 

93456 sq. ft. 

26. 

87893 sq. ft. 

21 . 

7234 sq. in. 

22. 

78934 sq. in. 

23 . 

987650 sq. in. 

24 . 

9876543 sq. in. 


Reduce 

36 . 7 sq. chains to sq. inches. 

1 M. One million sq. links to sq. yards. 
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Iisnd Measure of Bengal. 


I Square Cubit 
Gandas 
Chataks • 

20 Cottahs 


makes i Ganda (i ga.) 
make l Chatak (i ch.). 

I Cottah (i cot.). 
... I Blgha (i bi.). 


I bigha 
121 bighas 
193d bighas 


— l6oo sq. yards. 
>= 40 acres. 

=> I sq. mile. 


I acre-*J/J^ bighas “3 bi. 8 ch. 


BZAMPLBS. 38. 



Reduce to gandas : 

1 . 

3 bi. 12 cot. 

12 ch. 

43 . 

6 bi. 11 cot. 

11 ch. 

6. 

19 cot. 15 ch. 19 ga. 


Reduce to bighas, etc 

'7. 

431 ch. 

8. 728 


2. 12 cot. 9 ch. 5 ga. 

4 . 19 bi. 7 cot. 8 ch. 

6. 15 bi. X5 cot. IS ch. 

7S92 ga. 10. loooo ga 


74. Land Measure of the United Froyinoes. 

20 Kachwansi make i Biswansi. 

20 Biswansi ... i Biswa. 

20 Biswas ... I Bigha. 

, I gu] ilahi «-33 inches. 60 guj_ ilahi — ss yards. 

I bigha**(60x60) sq. guj ilahi=( 55 x 55) sq. yards. 

= 3025 sq. yards. 

74a. Land Measure of the Punjab. 

h • * 

9 Square Karam or 9 Sarsai make i Marla. 

20 Marlas ... i Kauai. 

4 Kanals ... i Bigha. 

2 Bighas ... i I Ghuma. 

I karam>*3 cubits. i bigha»lii20 sq. yards. 

{ 

3S. Land ITeaiure of Httdraa.' 

144 Square Inches make i Sqttare foot. 

2400 Square feet ... i Ground or Manai. 

24 Grounds • x Cawny. 

484 Cawniks ••• i Square Mile. 

121 cawnies »i6o acres. 

« 
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Iiand Measure of Bombay. 

39 ^ Square Cubits make i Kathi. 

20 Katbis ... i Pand. 

20 Pands ... i Bigha. 

6 Bighas ... i Rukeh. 

20 Rukehs ... i Chahur 

XVI. MEASURES OF SOLIDITY AND CAPACITY. 

97. A cube is a solid figure contained by six equal squares> 
A cubic inch is a cube whose edge is an inch in length. 

Measures of Solidity. {English,) 

1728 Cubic Inches make 1 Cubic Foot (i cu. ft.). 

27 Cubic Feet ... i Cubic Yard (i cu.yd.). 

A ton of shippings42 cubic feet. 

EXAMPLES. 39. 

1 . Reduce 3, 7, 12, i6, 20, 39 cu. yd. to cu. in. 

2 . Reduce 123456, 987654 cu. in. to cu. yd. 

78. Measures of Capacity. {English.) 

4 Gill? make i Pint (i pt.). 

2 Pints ... I Quart (i qt.). 

4 Quarts ... i Gallon (1 galL). 

2 Gallons ... i Peck (i pk.). 

4 Pecks ... 1 Bushel (1 bus.). 

8 Bushels ... 1 Quarter (1 qr.). 

5 Quarters ... l Load (i Id.). •'Fox dry 

2 Loads ... 1 Last (i last). goods only. 

Also 2 quarts *= i pottle (i pot.). 

2 bushels 1 strike (1 str.) 

4 bushels I coomh (i coomb). 

A Barrel contains 36 gallons. 

A half barrel (18 gallons) is called a kilderkin^ and a quarter 
barrel (9 gallons) o. firkin. 

A hogshead (hhd.) of ale contains i| barrels or 54 gallons ; a 
butt of ale 3 barrels and a pipe 6 barrels.' 

The terms hogshead^ butt and Pipe are also used in measuring 
orine, but they are different for different kinds of wine. 
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Vote. A gallon of distilled imter wetglis exactly lo lb. Avoir. 
A Pint Of water Weif ho s.’^poiwd ana a ^u^rter [A gallon 
, contains V]TVf\ cObic inches.! A cubic foot of water weighs 
about 1000 oz. Avoir. 

. BZAXPLBS. 4«. 

Reduce to gills : 

L 13 galL 2 qt. i pt. 2. 3 barrels id gaU. 9. i barrel i x galL 
4 . 6 bus. 2 pk. 1 galL 5 . 4 qr. 4 bus. 2 pk. 6. 1 Id. 3 qr. 7 Bus. 

7 . 7 lasts 1 Id. 3 qr. 8. 2 lasts 4 qr. 5 bus. 8. 20 lasts 1 Id. 4 qr. 

Reduce to barrels, gallons, etc.: 

10 . X060 gills. 11 . 2073 gills. 12 . 3400 gills. 13 . 7225 gills. 

Reduce to lasts, loads, quarters, etc.: 

14 . 3000 gills. 15 . 1500 gills. 18 . a$aoo gills. 17 . 98765 gills. 

18 . What is the weight of 2 gall. 2 qt. of water J 

10. Give in pounds Avoir, the weight of 2 cu. yd. 2 cu. ft. 
of water. 

80 . How many pottles are there in a coomb 7 How many in 
a strike ? 


XVII. 



« 

MEASURES OF TIME, ANGLES, NUMBER, 
AND APOTHECARIES’ WEIGHT. 

MeasureB of Time. {Ettglish^ 


60 Seconds (sec.) make x 
60 Minutes ... i 

24 Hours ... I 

7 Days ... I 

365 Days ... I 

366 Days ... I 

100 Years ... i 


Minute min.). 
Hour (i nr.). 
Day (i da.). 
Week (?.wk.). 
Year (i fr.). 

Leap-yei 
Century. 


V 

Note L Each day is considered to comn^ce at midnight. 

In rough calculations a month if taken to consist 
But the 12 months, called Oaietmar Months, Ibto 

_•- j! —_'IT ' 


Note 2 . 
of 30 days. 


whicirthe year is divided, are of variable lenah. 


February has 28 days (and in Leapyear 29). 

Thirty days have September, 

April, June and November. 


The other months have^i days each. 


C. A. 5* 
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^jN^ote 8« If the number of a particul^, y«ar is divisible by 4 
R is a Leap-year ; but centuries not divisible by 4^ 
Leap-years. Thus i888, 1732, 1600 are Leap^ears ; 1887, i?i 9 * - 
1800 are common years. 

[The tolar year cdbtUts oi 365-242218 mean Solar days (or 365 da. 
i hr. 48 min. 48 sec. very nearly) or nearly 365J days t hence to m^e thp 
civil year correspond with the solar, we take 3 coosecmive years ot 365 
days and a fourth, called Utt^tar, of 366 days, those being leap-years of 
which the numbers-are divisible by 4. But in this way we insert 100 nays 
in 400 years, which is too much, lor *242218 x 400 is 96*8872 or 97 days 
nearly ; to make the necessary correction centuries not divisible by are 
taken as common years. ] 

Note 4 . The year contains 52 weeks and z day ('.* 52X7-f 1 
>-365), but in calculating the income of men paid by the week, it 
is customary to consider the year to cbnsist of 52 weeks. 

EXAMPLES. 4L 

Reduce to seconds : 

L 7 hr. 12 min. 3 sec. 2. 7 da. 9 hr. 10 min. 8. 2 wk. 3 da. X2 hr. 

Reduce to weeks, days, hours, etc.: 

4. 5000 sec. 5 . 98765 sec. 8. One lac sec. 7 . One million sec. 

Find the number of days (including one only of |he two days 
named) from 

8. 3rd Jan. to 7th April 1887. 8. 20th Jan. to 2oth May 1888. 

10 . May loth ^7 to Jan. 9th ’88. IL Aug. 1st ’80 to March ist ’82. 

12 . 21st Feb. to 7tb Dec. 1700. 13 . 30th Dec. ’83 to 30th March ’86. 

14 . The ist January 1880 was on Monday ; what day of the 
week was June 20th of the same year ? 

16 . The 9th of December 1845 was on Snuday ; what day of 
the week was ist January 1847 ? 


80 . 


Measures of Angles. 


60 Seconds (60") make 
60 Minutes 
90 Degrees 


Minute (1'). 

Degree (i*). 

Right Angle (i rt. glc.). 


• EXAMPLES. 4t. 

Redupe to seconds : 

1. 7*. 27*. O. 240*. 25'. 35". 

Reduce to right angles, degrees, etc.: 

,*4. 4000“. 6. 37956". 8. 7000'. 7 . 8256'. 


3 . 4 rtf. gle. 

8. 987654'. 
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MeftsttPes of XTumber. 


Also 


12 Units make i Dozen. 


12 Dozen 
12 Gross 
20 Units' 

24 Sheets ofpaper 
20 Quires 
10 Reams 


1 Gross. 

I Great Gross. 

I Score {Kurri), 
I Quire. 

1 Ream. 

I Bale. 


EXAICPLES. 4S. ^ 


1 . In 50 reams of paper, how many sheets ? 

2 . How many reams, quires, etc. are there in fifty thousand 
sheets of paper ? 

3 . How many scores are there in 5 great gross ? 


Apothcoarlea’ Weight. 

(i) Measures of Weight. 

Druggists use the/rwfl to weigh small quantities and the 
ftauud and cunce Avoir, to weigh large quantities. Some physi¬ 
cians in prescribing use the following table : 

20 Grains make 1 Scruple (i scr.). 

3 Scruples ... 1 Drachm (t dr.;, 

ii Drachms ... 1 Ounce Troy. 


(ii) Measures cf Capacity. 


ho Minims (m.) or drops make 
S Fluid drachms 
30 Fluid ounces 
S Bints ... 

A teaspopnful =■ 

A dessertspoonful » 

A tablespuonful <=> 


I r luia i.iracnm < 
1 Fluid ounce or. 
1 Pint (O.)., 

1 Gallon (Q). 




I Fluid drc^hm. 
2^ Fluid drachms; 
4 Fluid drachms. 


Note. Since a pint of water weighs a pound imd a quarter, 
the weight of a fluid ounce of distilled water is zxkrounce Avoir. 

EX4KPIiES. 44. 


Kediice 

1. 2 oz- 2 dr. 2 scr. to^grdins. 2. 3 oz. 3 dr. 12 gr. to grains* 

3 . 2 O. 12 fl. oz. to minims. 4 . 2 C. 4 O. to minims. 

6 . ^7 C. 7 O. 15 oz. s fl. dr, 9 m* to minims- 
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KlSCELL&ITBOXrS BXAKFLIBB. 45. 

1 . A girl can paper 2 pins in a second ; how many pins can^^ 
she paper in a working day of 8 hours 30 minutes ? 

^ B. Find the price of 3 md. 7 seers of milk at 2<t. 6/. per seer. 

3 . Find the value of 12 lb. 7 oz. of goM at £3. 155. 4\el. per oz.. 

4 . A train travels 19 mi. 7 fur. 30 po. per hour ; how far will 
it travel in 24 hours ? 

# 

' 6. A fruit seller sold 210 oranges at i pice each, 76 apples at 
I anna each, and 55 mangoes at la. 6p. each ; how much did he 
realise from the sale ? 

6. How many cwt. of coal will supply 64 fires for 3 weeks, 
each fire consuming 1 cwt. 2 qr. i lb. per day ? 

7 . If the cost of 9 md. be R480, what is the cost of a chatak ?■ 

8. If the cost of a ton be £203, what is the cost of a pound ? 

9 . How many shot, each weighing 2 oz. 3 dr., will make up a. 
heap weighing one ton ? 

10 . How many parcels, each weighing i md. 10 seers, can. be 
made up of goods weighing 132 md., and what weight will remain, 
over ? 

U. How many jars, each containing 2 gall. 3 qt. i pt. 3 gills-, 
can be filled out of a cask containing 2S5 gallons ? 

12 . How many pieces of rope, each 2 ft. 9 in. long, can be cut 
off a length of 1760 yards, and what length will remain over ? 

13 . A trai^ travels 45 miles in 2 hours ; how many yards does 
it travel in a second ? 

14 . A man gave Ry. ga. 6/. to each of 24 men, and then had* 
R6. 7a. gp. left ; how much had he at first ? 

16 . A has R3. 7a. gp. more than B, B has R2. 8a. 3p. less than 

C, and C has Rtz. ; how much has A ? , 

10 . If a man’s net annual income be R17856. 4«., how much 
may he spend per day and per week to the nearest pie, so as not. 
to run into debt ? [Reckon 52 weeks and 365 days to the year.] 

17 . . If the daily income of a man be R3. 4a. gp., how much' 
can he spend per day that he may save R239. 8<i. bp. in a year ? 

v/ 18 . If a man spends R5. 3a 3p daily, how’ much will he be- 
able to save out of an annual income of R2400 ? 

19 . How much to the nearest farthing can a person -spend 
daily if |je wishes to save /300 out of an annual income of/760 ? 

20 .. A gentleman’s gross annual income is h^ooo ; he pays 
annually in taxes: what must his daily expenses be- 
■ that he may save R1080 in a year ? 


0 
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21 . A man spends R7. 8a. 9/. daily, and saves Riooo a year ; 
'.^hat is his annual inconie ? 

' 22 . A clerk received £ji4 .7.. 6 as pay in 1888 ; how much 

is that per day ? , 

* 23 . A man was born on the loth of January 1832 ; what was 
his age on the 17th of April 1888 ? 

24 . I distribute A300 among boys, giving a rupee, a half- 
rupee, a quarter-rupee and a two-anna piece to each ; how manj 
boys get a share ? 

25 . Sound travels 1125 ft. in a second ; if a gun is fired at a 
distance of 1875 yards, what time must elapse between the seeing 
of the dash and the hearing of the report ? 

26 . How many steps does a soldier whose stride is 2 ft. S in. 

taike in walking 2 miles ? 

« 

27 ; If a soldier takes 3240 strides in walking 1 mile 1030 
yar^, what is thel ength of his stride ? 

X^8. The circumference of a bicycle wheel is 12 ft. 7 in. ; how 
-many complete revolutions does it make in going 10 miles ? 

29 . A certain sum of money was divided into iS equal 
parts ; each part was R4. 8a. 3^. and there was R2. 7a. 6/. over : 
€nd the sum. 

* ^ 

30 . A man earned R35. 9a, 6jf. m January and R49. Sa. g/i. 
■in February ; he spent R26. 3a. 37). each month : how innch did 

'he save in the two months f 

( 

31 . A man earns £1. 7s. 6d. per week, and pays 7s. 6d. every 
fourth week to his club ; what is his net income in a year of 
52 weeks ? 

32 . How many complete yards are there in the united length 
of 7 benches, each 7 ft. 7 in. long ? 

33 . A man spends in 4 months as ^luch as he earns in 3 
months ; what does he save out of an annual income of R2750. Sa.? 

34 . A and B together have ;^56. I2J. 6d, ; ^ has £3.17 s. gd. 

more than B ; how much has A i ‘I 

\ 

36 . The earnings of a man and his 2 sons amount to £600 a 
■year, and their expenses to ^400 ; if the balance be divided 
■equally how much will each receive ? 

30 . How many quart bottles can be tilled out of a cask 
containing 2 cwt. 1 qr. 8 lb. of water ? 

3 ^. The rst of January 1881 was on Monday ; find the 
number of Mondays'in that year. 

38 . A vessel which holds 10 gallons weighs when empty, 
30 lb. ; what is the weight .of the vessel when full of water r 
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30 . Your father was 25 yr. 7 mo. 10 da. old when vou were 
horn ; yonr sister was born when your father was 21 yr, 9 mo. 8 da. 
old : how old is your sister now if your ape is 12 yr. 6 mo. ? 

40 . Four dollars, 3 half-guineas, 5 half-crowns and 6 florins- 
amount to 12s. 8rf. ; wha is the value of a dollar ? 

41 . Two pieces of cloth of equal length cost /s- o. 9 and 
s o respectively : the price of the first was 3s. 4^;/. per yd. : 

what was the price of the second per yard ? 

■ 42 . A merchant bought 350 lb. Aroir. of lead, and sold it by- 
Troy weight ; how many pounds Avoir, did he gain ? 

43 . A shop-keeper’s w’eight was deficient 3 tolas to a seer ; 
what quantity would he defraud his customers in selling 8- 
maunds? 

44 . Fifty bags of rice are bought f or RRoo. I2fl. 6/ at R3. 3a: 
3 / 5 . per maund ; what is the weight of each bag ? 

45 . Light gravels 186500 miles in a second ; what time does 
it take in travelling from the sun to the earth, a distance of 

2877000 miles ? 

4 fl. The small wheel of a tricycle makes 330 revolutions- 
more than the large wheel in passing over a mile ; if the circum- 
fcrertre of the large wheel be 8 ft, what is the circumference of 
the other ? 

47 . A weekly newspaper was numbered 4 on the ytb January- 
1335 when was it numbered 40 ? 

48 . A dail^newspaper which is published on week days 
only was numbered 20 on Monday the 13th January 1884 ; on- 
what date was it numbered 120 ? 

48 . A person travelled 120 miles by railway at 15 miles an 
hour, 120 miles by road at 8 miles an hour, and 60 miles by 
bullock cart at 2 miles an hour ; how long did be take ? 

50 . Supposing that the distance of the sun from the earth is- 
91776000 miles, and that light travels from the former to the 
litter in 7 min. 58 sec., find the velocity of light per second. 

61 . The value of a mark being 13s. 4d., and that of a dollar 
4;. 2<f., how many half crowns are there in 9 marks + 12 dollars ^ 

62 . A person laid out ^43. 9r. 4^. in spiiits at .5j 4*/. a- 
gallon, some of which leaked out in the carriage ; he sold the 
remainder for ;^S4, at the rate of 7s. 6d. a gallon : how many 
gallons leaked out ? 

68. A wheel makes 600 revolutions in* passing over i mile 
4P yards ; what is its circumference ? 

64 . Divide II65. 10a. equally among 8 men, 12 women and 30 
children ; supposing the children to have received their shares. 
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and the men to have given up their shares to the women, how 
much would each woman receive ? 

66. How many times will a church-clock, which chimes the 
quarters, strike and chime in Fe'bruarv looo ? 

. 66. How many times does the 29th day of the month occdr 

in 400 consecutive years ? 

^ 67 . The circumferences of the large and small wheels of a 
tricycle are 13 ft. 9 in. and 3 ft. 410. respectively ; how many more 
turns will the latter have made than the former when the tric}’«le. 
has gone a distance of 15 miles ? 

68. If for every rent paid to his landlord a man pays in 
addition i anna for gas, how much will he have left out of an annual 
income of II3000 if he lives in a house whose monthly rent is R20 ? 

69 . After measuring 40 yards of a rope it was discovered 
that the measuring yard was an inch too long ; what was the true 
length measured ? 

60 . One man is 30 years 17 weeks and 5 days old, and another 
,is 26 years 9 weeks and 3 days old; a third is just as much 
younger than the first as he is older than the second : what is 
the age of the third 7 


XVIII. BARTER, GAIN AND LOSS. ETC. 

83 . Barter.— Example. How many seers of sugar at 4a. 6/^. a 
seer must a grocer give in exchange for 9 lb. of tea at Ri. 2a. a lb ? 

Cost of 9 lb. of tea=Ri. 2a.xg=tLio. 2a. 

The number of seers of sugar rqd. »Blo. 2<7.-i-4«. 6^. = 36. 

EXAMPLES. 46. 

1. How many pounds of tea at Ri. 4a. a pound must be given 
in exchange for 40 yards of silk at Ra. 10a. a yard ? 

2 . How many dollars of 4r. 2d. each can be obtained for 100 
^rupees of i.r. lod. each ? 

3 . If 48 yards of ribbon be given in exch(|nge for 2 maunds 

of brown-sugar at 3 annas a seer, what is the^rice of the ribbon 
pe r yard ? ; 

4. A man exchanges 45 sheep at £2. 5.9 each and 37 pigs at 
£3> 13. 6 each for 13 oxen at £17. 6. 6 each, the difference being 
paid or received in' money ; how much does he pay or receive ? 

6. Seven pouilds of tea at Ri. 3.6 a pound and 13 pounds of 
coffee are given in exchange for 15 maunds of wheat at Ri. 13. 3 
a maund ; find the price of a pound of coffee. 
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84 . Gain and low.—-Evamp'e. If 23 yards of cloth are 
bought at yt. 6d. a yard and sold at gd. a yard, how much is 
gained ? 

Profit on each yard—'8j. gd.-ys. 6rf. — ir. sd. 

, ‘ Total profit—Ij. 3^f.x 25 1 If. 3</. 

EXAMPIiBS. 47. 

i 

^ 1 . A man gives 13 maunds of rice worth R3. Ba. a maund, 
and receives in exchange 22 maunds of flour worth R2. 8a. a 
maund ; does he gain or lose, and by how much ? 

2 . A man buys 150 yards of cloth at R(. la. per yard, and 
sells at Ri. 3a. 6p per yard ; what does he gain altogether 7 

3 . A grocer bought a chest of tea containing 320 lb. for R40S, 
and sold^it at Ri. 5a. gp. per lb. ; what did he gain ? 

4 . Twenty-nine sheep are bought at Rs. 8a. each ; 15 of them 
are sold at R6. 4a. each, and the rest at R5. 4a. each ; find the 
gain. 

^6. A grocer buys 13 maunds of sugar at 4a. 6p. a seer, and 
sells at Rtj. 4a. 6p. a maund ; what is his gain ? 

8, Out of 2 md. IS seers of milk, bought for R6. ga. cp,, 

7 seers are lost by leakage ; what is gained by selling the 
remainder at la. 6p. a seer t 

7. A cwt. of sugar is bought for R14. 9a. 6/., and is sold for 
R16. 5a. 6 p. ; wh^ is the gain per lb. 7 

■<8. A grocer bought i cwt. i qr. of sugar for I.-ISr., and 
gained iir. 8d. by retailing it ; at what rate per lb. was it sold 7 

9 A merchant bought 40 gallons of wine, and lost ;C 5 by 
selling it for ;£37 ; at what rate per gallon did he buy it 7 

■« 10 ._ A dealer bought wheat at 385. gd. per qr.; he subsequently 
sold it at £2 05 . 3d. per qr., and made a profit of ;^i. 165. 
altogether ; how many quarters did he buy and sell 7 

11 A man buys 45 yards of silk at 6s. 6d. per yard, 15 yards 
of which being damaged, he sells at 55. per yard ; at what price v 
must he sell the rest so as to gain ;£i . 12.6 altogether 7 

12 , A grocer buys 200 lb. of tea at Ri. 2a. per lb., and sells 
one-half of it at R(. 3a. per lb. ; at what rate must he sell the 
remainder so as to gain R25 on the whole 7 

• 18 . If ys. 6d. be lost by selling an article for £3, what would^ 
have beeh gained or lost by selling it for £4 f ^ ' 

14 . 1 sold some goods weighing 13 cwt. 2.qr. 9 lb., for 
£72 .17 . 74 gaining thereby 34^. per lb. How much should I 
have gained per lb. if I had sold them at . 12.0 per cwt. 7 
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IS. A tradesman buys a piece of cloth 50 yards in length for 
R40. joa. ; at what price per yard must he sell it (1) that he may 
‘ gain 5a. per yard, (ii) that he may gain R18. 12a. on the whole ? 

i 

, 85 . Mixtures. — Example l. If 3 maund's of rice at R2. 8a. 
per maund be mixed with 5 maunds at R3. aa. per maund, find 
the price of the mixture. 

Cost of 3 md. at R2. 8a. ■= R2. 8a. x 3 “ R7. 8a. ; 

cost of 5 md at R3 2a. *= R3. 2a. x 5 = Rts. loa. 

.*. cost of 8 md. of mixture = R7. 8a. + Ri5-10a. 

■■ R23. 2a. 

Co.st of I md. of mixture = R23 2a.-t-8 

= R2. 14a. zp. 

Price required = R2. 14a. 3^. per maund. 

Example 2. How much water must be added to 12 gallons of 
beer at los. a gallon, to reduce the price to Sr. a gallon ? 

The price of the whole mixture at 8r. a gallon must be equal 
to the price of X2 gallons of beer at lor. a gallon. Therefore, if 
we divide the price of 12 gallons of beer at lor. a gallon by 8r. we 
shall get the number of gallons in the mixture. 

Price of 12 gallons of beer = ioj.x I2 = i20.r. ; 

number of gallons in the mixture = I20 j.-t-8j. = i 5 ; 

number of gallons of water added =15—12 = 3. 

EXAMPLES. 48. 

1 . A mixture is made of 7 seers of su^iar at 4a. 6p. per seer, 
2 seers at 4a. per seer and 3 seers at 3a. 6 p. ; find the value per 
seer of the mixture. 

Z, A man bought 3 qr. of wheat at 30J. per qr. and 9 qr. at 26r. 
per qr.; he mixed them, and sold the mixture at 3J. per 
bushel ; how much did he gain ? 

3 . V''^o 20 seers of milic, bought at la. gpt a seer, 5 seers of 

water are added, and the mixture is sold at 9a. per seer ; how 
much is gained ? 1 

4. VA merchant buys 15 md. of sugar at^ R9. 8a. per md., 
18 mdL at R9. 4a. per md. and 10 md. at R9^er md. and pays 
R4. 20. for carriage ; he mixes them: at what price per md. must 
he sell the mixed sugar so as not to lose by thd sale ? 

5 . 10 lb. of coffee • are mixed with 2 lb. of chicory ; if the 
mixture be worth u! iid. per lb., and the chicory zd. per lb., what 
is the value per lb. of the pure coffee ? 

6. A grocer mixes 36 lb. of tea at 2s. 4^. per lb. with 48 lb! 
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at ij. lo^^. per lb. ; at what price per Ib. must he sell the mixture 
so as to gain 137. 6d, on his outlay ? 

woman buys 8 dozen eggs at 2\d. per dozen, and iz 
dozen more at ij//. per dozen : a'k what price per dozen must she 
SLell the whole so as to gain J//. per dozen ? 

8. ^"how much water must be mixed with 36 seers of milk at 
\a. 9A per seer, so as to reduce the price to la per seer ? 

9 . How many pounds of tea-dust (worth nothing) a* 

- ;r*^cer mix with 20 lb. of tea at 2.y. 6d, per lb., to enable him to- 

sell the mixture at 2j. per lb. and gain at the same time 8j. on the 
transaction ? 

grocer buvs 30 lb. of tea at 2.r. a pound and So lb. of tea 
at 2.r. Sd. a pound, and having mixed them sells 40 lb. of the 
mixture at 2 j. 4d. ; at what price per lb. must he sell the remain¬ 
der that he may neither gain nor lose ? 

86 Division of monoy.—i. Divide R13. 9a, 
among A, B and C so that A may have 12a. 3/. more than and 
B Ri. 2 a, 9p, more than C, 

^ is to have Ri. 2a gA more than C, and A is to have \%a, 3A 
4 -Ri. 2a, 9 A more than C ; if we take away these sums to be 
subsequently given to B and A lespectively, the remaining 
portions of their share will be each equa to the share of C, 


R. «. p. 

R. 

a, p. 

1.2.9 

13 . 

9 . 0 

ft 3 ^ 

3 . 

J _._9 

T . 2.91 

3) 10 • 

7 . 3 

3 ■ 1-9 

3 - 

4 . 

and 5 . 

7 . 9^Cs share ; 
10 . 6«»^’s share; 
6 • share. 


EXAMPLES. 49. 

1 . Divide R3Q. 7a, qA between A and B, so that A may get 
R7. 4a, 3^. more than B, 

2 . Divide £28, 7s 6d. between A and By so that A may 
receive £3, 14.T. 3d. less than B, 

' 3 . Divide R357. 14^- 6A among 15 men, giving Rii. 14^. 9A 
more to each of two of them than to each of the others. 

^ 4. Divide R679 among 27 men and 5 women, so that a mai^ 
may get R6 less than a woman. * 

ys. Divide R3g. 4a, fip, among Ay B and C, so that A may 
feceive R3 more than By and B R4«more than C. 
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6 . Divide R329. 7a. among' B and so that A may 
get R7 more than B, and B fiz less than €. 

/9S, loj, is divided among 8 men, 7 women and 6 boys, so 
that each man riceives.loj. more than each woman, and,each 
,roman los. more than each boy ; find how much the men recivQ. 

Example %. Divide RS9. 6a._ among 3 men, 5 women and 6 
boys, so that each man may receive three times as much, and 
each woman twice as much, as a boy. 


3 men = 9 boys 


R. 

a. 


5 women « 10 ... 

S' 

59 

. 6 


6 boys =• 6 ... 

5 l_ 

II 



2S 


2 

. 6«=each 

boy’s share ; 


* • 

4 

• 12 *** • ■ > 

woman’s ... 


nd 

7 

• 2 • 

man’s 


EXAMPLES. 50. 

^ 1 . Divide Ri;. 9«, between a bov and a girl, so that the 
boy may receive twice as much as the girl. 

'" 2 . Divide R31. 3a. between A^ B and C in such a manner that 
AH share may be 3 times, and BH twice, (?s. 

■' 3 . Divide Rioo among 3 men, 5 women and 10 boys, so that 
each man may receive 4 times as much as a boy, and each womaa 
twice as much as a boy. 

4 . Divide . 15,among/i, ^ and C, so that A may 
receive twice as much as B, and B twice as much as C. 

■ B. Divide .7.6 among 3 persons, so that one may re¬ 
ceive twice as much as each of the others. 

•<^ 0 . Divide R39. 7a. 9p. between A and B, So that A may re¬ 
ceive Ri. 14a. sp. more than twice the amount to be received by B. 

Example 3. Divide R28 into an eqaul number of rupees, half¬ 
rupees and quarter-rupees. 

A rupee + a half rupee-i-a qr.-rupee“Ri+8i.-f-4a.»»Ri. \^a. 

The number of each kind of coin^RaS'^Ri. t2a. = i6. 

EXAMPLES. 51. 

" 1 . Divide R22. 8a. into an equal number of rupees, half¬ 
rupees, quarter-rupees and two-anna pieces. < 

2 . Divide/! 17 into an equal number of sovereigns, half-^ 
sovereigns, half crowns, shillings and sixpences. 
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3 . A box contains an equal number of crowns, shillings and 
pennies ; the total amount in the box is £i. 13^. : find the - 
number of each. 

4 

4 . T Rroo is divided among an equal number of men, women 
add boys ; each man receives Rs. Ha., each woman Rs and each, 
boy Ri. 12a. : find the number of men, women or boys. 

6. A bag contains a certain number of rupees, twice as 
many half-rupees, and 4 times as many quarter-rupees ; the 
'vlrt/le sum amounts to R33 : find the number of each. 

6. Among how many children may R60 be divided so that 
each child may receive a rupee, an eight-anna piece, a four-anna 
piece and a two-anna piece ? 

8T. Example. A and B together have R13 Sa., B and C 
together have RS. 8a,, A and C together have Rii. 8a. ; how 
much has A ? 

R13. 8a. + Rii. 8a. = twice A's money+jff’s money-f-Cs money; 

but R8 8a. = /^’s money-t-Cs money. 

.'. (R13. Sa.-l-Rii. 8a. —R8. 8a.) or R16.8a.*»twice/I’s money ; 

.’. A ’6 money=Ri6. 8a.-^2 = R8, 4a. 

Or thus ; 

(R13. 8a.-i-R8. Sa.-J-Rii. 8a.) or R33. 8a.“twice A's money 
+ twice B's money-f twice Cs meney ; 

.'.(R 33 * Sa.-7-2) or R16. 12a =A’s money+i?’s money-l-C’s money ; 
but 'S|R8 8a =B's money+C’s money ; 

yl’s money = R 16 I 2 a.-R 3 . 8a. = RS. 4a. 

EXAMPLES. 52. 

1 . A and B together have R6. oa. 3/., B and C together have 
R4. 15a. gp , A and C together have R5.15a. ; how much has A ? 

2 . A and B together have R24. la., B and C together have 
R19. 15a., .'2 and C together have R23. 12a. ; find how much B has. 

3 . A horse and a cow are together worth Rioi, a cow and a 
sheep are together worth R31, a horse and a sheep are together 
worth RSi: find the price of a horse, of a cow and of a sheep. 

4 . A mark and a gulden are together worth a gulden 

and a rouble are together worth Sj. i Jrf., a rouble and a mark are 
together worth 4^. find the value of a mark, of a gulden and 
of a rouble. 

6. A man and a woman together have R30. 7a. 6/., the 
woman and a boy together have R20. 8a., the man and the boy 
together have R2S- 9a. tp. ; find how much the man, the woman. 
and the boy together have. 
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XIX. FACTORS AND PRIME NUMBERS. 

88 . If one number divides another the first is said 

to be a factor (or of the second, and the second 

is said to be a multiple of the first. Thus 5 is a factor of 13, 
and 15 is a multiple of 5. , 

In speaking of the factors of a number we exclude the number 
one or unity^ which may be said to be a factor of any number. 

[iR B, In the present section the word divisible is used in the sense 
o£ exactly divisible. ] _ 

$9. An even number is a number divisible by 2 . An odd 
number is a number not divisible by 2 . 

90. Criteria of DivialbUity : 

A number is divisible 

by 2 when its last .figure is o, or an even digit ; as 310, 54 : 

4 when its last two figures represent a number divisible by 
4 ; as 300, 320, 324 i 

8 when its last three figures represent a number divisible by 
8 ; as 2000, 3400, 3240, 3816 : 

5 when its last figure is o or 3 ; as 370, 345 : 

10 when its last figure is o : 

3 when the sum of its digits is divisible by 3 ; as 126, 402 : 

9 when the sum of its digits is divisible by 9 j as 477, Soi ; 

11 when the difference between the sum of its digits in [the 
odd places and the sum of its digits in the even places 
is either o, or divisible by 11 ; as 34072, 582934. 

To determine whether a number is divisible by 7, ii, or 13 we' 
have the following rule : 

Divide the figures of the number into grqmps containing t/isrc 
each, as far as possible, counting from right to left. Add the 
alternate groups, and subtract the smaller sum from the greater ; 
then if the remainder is o or is divisible by 7,11, or 13, the 
number itself is also divisible by 7, or by i t,‘,or by 13, 

Thus 98126 is divisible by 7 > bit noiby ii or by 13 ; for 
126-98=28 which is divisible by 7, but not by il or by 13. 

01. If a number is divisible separately by two numbers which 
have no common factor, it is also divisible by their product. 

If a number is divisible by 3 (or 9), any other nui?iber exV 
pr.essed by the same dibits is also divisible by 3 (or 9;. j 
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If each of two numbers is divisible by a third number, their 
-sum (and difference) is alM divisible by the third. 

If a number is divisible by another, any multiple of the first 
is also divisible by the second. . 

m* 

If each of two numbers is divisible by a third number, then 
tile sum ( and difference) of any multiple of the first and any 
multiple of the second is also divisible by the third number. 


' EXAMPLES. 53. 

Determine whether the following numbers are divisible by 2, 
i,4, 5.8,9,10 or ii : 

L 138. 2 . 945. 3 . 684. 4 . 420. 6. 8844. 

6. 7942* 7 . 1230. 8. 1772. 9 . 2311. 10. 3475. 

11 . 8976. 12 . 7128. 13 . 12345. Id:. 98765. IS. 35600. 

16 . 23000. 17 . 709281. 18 . 777777 - 19 989898 20 . 1234567890. 

Determine whether the following numbers are divisible by 7, 
'll or 13 ; 

2 L. 99120. 22 . 89133. 23 . 67119. 24 . 555555. 

26 . 433378. 26 . 4123210. 27 . 55734345. 28 . 1237S9666. 

Detemine whether the following numbers are divisible by 6, 
12 or 30 ; 

28 . 372. 30 . 94S. 31 7740. 32 . 3725. 

33. What is^the least number which being added to 2311 
will make the sum divisible (i) by 3, (ii) by 4 7 

34 . What is the least number which being subtracted from 
70031 will make the remainder divisible (i) by 5, (ii) by 8, (Hi) by 9 ? 

36 . What number is the same multiple of 11 as 3705 is of 15 7 

9 S. A Frime number or a prime is a number which is 
•not divisible by any number (except itself and unity). 

t, 2, 3 , 5 , 7 , It, 13, Rfe prime numbers. ^ 

A oorapoaite number is a number which has factors each 
greater that 1. 

4,6, 8, 9, 10, 12, etc. are composite numbers. 

9S. To. ascertain what numbers are primes^ 

, > (i) To find the prime numbers in a series of numbers, i, 2,3,..., 
cancel every second number after 2, every third number after 3, 
"'.every fifth number after 5, and so on; the remaining numbers will 
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be primes. [In finding the primes in any series of numbers, we 
need nut divide by any prime number whose square is greater 
* than the largest number in the series.] 

(ii) To determine whether a given number is a prime, divide 
the number successively by the primes 2, 3, 5, 7, li, etc. ; if there 
ii^a remainder in each case the given number is a prime. [It is 
not necessary to try a divisor whose square is greater than the 
given number.] 

Note. From Art. 90 it will appear that the units’ figure of 
every prime number (except 2 and 5) must be i, 3,7 or 9. Heiveek, 
any given number (not being 2 or need only be examined when 
its units’ figure is i, 3, 7 or 9 ; andi in such a case we need not 
try the divisors 2 and 5. 

93 a. The following is a lisb of Prime Numbers between 
1 and 1009. 


1 

59 

139 

233 

337 

439 

557 

653 

769 

883 

2 

6l 

149 

239 

347 

443 

563 

659 

773 

887 

■3 

67 

»si 

241 

349 

449 

569 

661 

787 

907 

5 

71 

>57 

25 * 

353 

457 

57 * 

673 

797 

Qll 

D 

73 

163 

257 

359 

461 

577 

677 

809 


H 

79 

167 

2^ 

367 

463 

587 

683 

811 

929 

13 

83 

*73 

269 

373 

467 

593 

691 

821 

937 

17 

69 

*79 

271 

379 

479 

599 

701 

823 

94 Z 

19 

97 

181 

277 

383 

487 

601 

709 

827 

947 

23 

loi 

! 191 

281 

389 

49 * 

607 

7*9 

829 

953 

29 

103 

*93 

283 

397 

499 

613 

727 

839 

967 

3 » 

I07 

*97 

293 

401 

503 

617 

733 

853 

971 

37 

I09 

199 

307 

409 

509 

619 

739 

857 

977 

41 

II3I 

211 

3x1 

4*9 

521 

631 

743 

859 

983 

43 

127 

223 

3*3 

421 

523 

641 

75 * 

863 

99 * 

, 47 

I3I 

227 

3*7 

43 * 

541 

643 

757 

877 

997 

S 3 

137 

229 

33 * 

433 

547 

647 

761 

881 

1009 


94 . Every composite number can be resolved into factors 
•which are all primes. 

Note. A number has only one set of prime factors. 


Example. Find the prime factors of 4452. f 

We divide the number successively (and in each 
case as olten as possible) by those of the primes 2, 3, 

5, 7, II, 13.j that can be used as divts- rs. until we 

■come to a quotient Which is a prime number. 

Thus 44S3*=aJ<2X3X7X S3. 


3)1452 

2) 2M0 

3) 11 13 
7 ) m 

33 
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aXAKFLBS. S4. 

A flni the prime factors, of 


4 'L 

8. 

2. 

12. 

3 . 

18. 

4. 

24. 

5 . 

'27. 

6. 

32. 

7 . 

48. 

8. 

SO. 

9. 

■63. 

10. 

64. 

11. 

80. 

12. 

88. 

13 . 

99. 

14 . 

100. . 

15 . 

108. 

10. 

176. 

17 . 

117. 

18 . 

288. 

18 . 

495 - 

20. 

625. 

21. 

999. 

22. 

1050. 

23 . 

1296. 

24 . 

1760. 

SB. 

2000, 


C^ 

0 

• 

27 . 

5760. 

28 . 

2457 . 

29 . 

tV 

.r 38 a 4 . 

SO. 

200X00^ 


Determine which of the following litunbers are primes, and 
find the prime factors of those which are composite : 


31. 

29. 

32. 

61. 

33. 

81- 

34 . 

79 . 

35. 

97. 

36. 

107. 

37. 

II 3 - 

38. 

207. 

38. 

227. 

40. 

349. 

41. 

3751 - 

42. 

507. 

43. 

4 S 73 . 

44. 

619. 

46. 

713. 

46. 

997. 

47. 

6539. 

48. 

1793 - 

49. 

509. 

60. 


Find the 

number of piimes 

between 





61. 

I and 

30. 

- 

62. 

10 and 50 

>• 

63. 

20 and 70 


64 . By what prime numbers may 37 be divided, so that *h& 
remainder may be 2 ? 

56 . By what prime numbers may 109 be divided, so that the 
remainder may be 4 ? 

66. By what numbers may 29 be divided, so that the- 
r emainder may 5 ? 


XX. HIGHEST COMMON FACTOR. 

93 . A_ common factor of two or more nun\bers is a 
. number which divides each of them exactly. 

Thus, each of the numbers 2, 3 and 6, is a common factor of 
12 and 18. 

The Highest Common Factor (H C P. ) of two of more 
numbers is the number which divides each of them exactly. 

Thus, 6 is the H. C. F. of 12 and 18. 

Note. Two numbers are said to be prime to each other when, 
they have no common factor. 

4 

. % N-B* The term is often used as synonymous ^xWxfaeior^ 

u i^' 0 r 8 at«St Common Measure instead oi highest common factor. 
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06. The H. C. F. o;f two or more numbers is the product of 
all their common prime factors. 

Example i. Find:the H. C.‘F. of i8 and 30. 

. 18-2x3x3; 30-2x3x5- ' 

The factors common to the two numbers are 2 and 3 ; hence 
the H. C. F. required—2 X 3—6. 

_ Note. In finding the H. C. F. it is not necessary to find 
prime factors of all the numbers. It is sufficient to find the prime 
actors of one of the numbers, and to form the product of those 
that divide each of the remaining numbers exactly. 

Example 2. Find the H. C. F. of 84, 140 and 168. 

Now, 84 —2X2X3X7 ; and we find that each of the remaining 
iiumbers is divisible by 2x2x7, but not by 3 ; therefore the 
H. C. F. required—2x2x7—28. 

EXAKFLES. 55. 

Find, by the method of factors, the H, C. F. of 


1. 

9 and 24. 

2. 

20 and 48. 

8. 

35 and 80. 

4 . 

126 and 144. 

6. 

90 and 325. 

6. 

252 and 34S. 

7 . 

150 and 37 5. 

8. 

256 and 788. 

8. 

480 and 792. 

10. 

15. 35 , 120 - 

11. 

16, 24, 140. 

12. 

90, 125, 342. 

13 . 

224, 336, 728. 

14 . 

625, 750, 1225. 

16 . 

868, 3164, 422 


OTf. The following rule gives the most convenient method of 
finding the H. F. of two numbers : 

Divide the greater number by the less, the divisor by the re- 
maiDder,then the second divisor by the second remainder,and so on, 
un til there is no remainder ; the last divisor is Ae H.C.F. required. 

Example i. Find the H. C. F. of 384 and 1296. 

Process : 384 ) 1296 ( 3 

1152 

144 ) 384 ( 2 

^8 

96 ) 144 ( I 

JP. 

48 ) 96 ( 2 
96 


I 


C. A. 6. 

% 


The H. C. F. required is 48. 
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17 ote. When the H. C. F. of three or more numbers is requir* 
ed, we first find the H. C. F. of any two of them and then find 
the H. C. F. of this result and another number, and so on, through < 
all the given numbers ; the last result is the H. C. F. required. 

e 

Example 2. Find the greatest number that will divide 50 and. 
60 leaving the remainders 8 and 4 respectively. 

50-8=42 ; 6 o- 4 =s 6 ' 

, H .*. The number required=the H. C. F. of 42 and 56 = 14. 

EXAMPLES. 56. 

Find the H. C. F. of 


1. 

48 and 144. 

2. 

76 and 238. 

3 . 

92 and 772. 

4 . 

252, 348. 

6. 

493 , 899. 

6. 

620, 2108. 

7 . 

2121, 1313. 

8. 

429, 7 * 5 - 

8. 

377 , 1131- 

10. 

1379, 2401. 

11. 

266, 2793. 

12. 

3775, 10000. 

18 . 

6023, 15466. 

14 . 

5865,69180. 

16 . 

4081, 5141. 

le. 

3556. 3444. 

17 . 

5187, 5850- 

18 . 

6441, 10283. 

18 . 

13667, 14186. 

20. 

43365, 44688. 

21. 

11050, 35581. 

22. 

12321, 54345- 

23 . 

6327, 23997. 

24 . 

13202, 146083. 

26 . 

5325, 8307. 

26 . 

9945 , 50609. 

27 . 

4155, 24720. 

23 . 

109056, 178712 

28 . 

218707, 826769. 

30 . 

123456, 987654- 

Are the following prime to each other ? 



31 . 

403 and 527. 

32 . 

3370, 2703. 

33 . 

387, 9234. 

34 . 

1726, 1623. 

66. 

3890, 8275. 

36 . 

3486, 9448. 

37 . 

211, 2701. 

38 . 

5789, 7337. 

38 . 

9367,14501. 

Find the G. C. M. of 



• 

40 . 

703037 and 5134083. 


41 . 

27x469, 30599. 

42 . 

S05, 1311, 1978. 

43 . 

204, 1190,1445. 

44 . 

1617,123, 789. 

46 . 

1300, 725, 870. 

46 . 

723, 807, 735. 

47 . 

504, 2394, 2835. 

48 . 

1190, 1445, 2006. 


48 . 

13338, 14136,15903. 

68. 

314, 570, 618, 720. 

61 . 

602, 

7394 , 876,92458. 


* 52 . What is the largest sum of money which is contained in 
rS. 4a. and S.7. Sa. exactly ? 


63 . What is the largest sum of money which will divide 
fjj. 7J. td. and ;^13. 17J. exactly ? 

I 64 . Find the greatest number that will divide 728 and 900, 
leaving remainders 8 and 4 respectively. 
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66. Find the greatest number that will divide 261, 933 and 
1381, leaving the remainder 5 in each case. 

66. Is there any number that will divide 620 and 730, leaving 
<he remainders 3 and 7 respectively ? 

'* 67 . Two vats contain respectively 540 and 720 gallons ; find 
the vessel of greatest capacity that will empty off both vats. 

68. Two masses of gold weighing 4427 and7219 tolas respec> 
tiyely are each to be made into coins of the same size ; what is , 
weight of the largest possible coin ? 

59 . A labourer was engaged for a certain number of days foi 
R2. 8a., but being absent on some of those days he was paid only 

120. ; prove that his daily wages could not be more than 
4 annas. 

60 . A woman bought a certain number of eggs for iga. 6 /., 
and sold some of them without profit for 50. 6/.; shew that she 
had still left a/ least 20 eggs. 


XXI. LOWEST COMMON MULTIPLE. 

98 . A oommon multiple of two or more numbers is a 
number which is exactly divisible by each of them. 

The Lowest Common Multiple <L. C. M) of two or more 
■numbers is the lowest number which is exactly divisible by each 
of them. 

Thus, each of the numbers 12, 24 and 36, is a common multiple 
■of 3, 4 and 6 ; but 12 is their lowest common multiple. 

99 . The Product of two numbers is equal to the product oj 
their H. C. F. and L. C. M. Thus, 2 is the H. C. F. and 12 is the 
L. C. M. of 4 and 6 ; and 4x6=2x12. 

Hence we have the following rule for finding the L. C. M. of 
two numbers: 

Divide one of the numbers by the H. C. F. 4 nd multiply the 
quotient thus obtained by the other. 

Example. Find the l! C. M. of 38 and 57. 

The H. C. F. of 38 and S 7 -I 9 ; 38-7-19 -2. 

The L. C. M. required=2X 57 = 114. 

Note. When thg L.’ C. M. of three or more numbers is 
required, we find the L. C. M. of any two of the numbers, arid 
then find the L. C. M. of this result and a third number, and so / 
on ; the last result being the L. C. M. required. 
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EXAMPLES. 97. 



Find the L. C. 

M. of 




■L 

12 and 32. 

2 . 76 and 98. 3 . 

81 and 99. 

4 . 320, 704 

6 . 

117,192. 

6 . 

1224, 1696. 

7 . 

224, 336* 

9 . 

754 , 806. 

9 . 

957 , 1001. 

10. 

84s, 899. 


779 , 1197 - 

12. 

12S7, 6281. 

13 . 

76, 9S. 106. 

14. 

629, 851, 253. 

15 . 

265, 38s, 495. 

16. 

300, 906, 708. 


17 , Resolve 2 to and 385 into their prime factors, and lience- 
obtain their L. C. M. 


18 . Find the L. C. M. of 44, 54 and 72 by resolving them into- 
(heir prime factors. 

19 . Find the L. C. M. of R3. ga. 4^. and Ry. 100. 3/. 

30 . The H. C. F. and L. C. M. of two numbers are 16 and- 
(02 respectively ; one of the numbers is 48 : hnd the other. 

31 . The H. C. F. and L. C. M. of twol numbers are 10 and* 
S0030 respectively ; one of the numbers is 770 : what is the other > 


100 . The following rule gives the most convenient method of 
finding the L. C. M. of several small numbers ; 

Place the numbers side by side in a line ; (livicle by any one of 

(he prime nnnqjbers 2, 3, 5, 7, li.which will divide any two at 

least of the given nurnbers exactly ; set down the quotients thus 
obtained and the undivided numbers side by side ; and proceed in 
this way until you get a line of numbers which are prime to one 
another. The continued product of all the divisors and the 
oumbers in the last line will be the L. C. M. required. 


Example i. Find the L. C. M. of 12, 18, 20 and 105* 

Process : 2 1 12, 18 , 20, los 

2 ) 6, 9. 10, 1 05 

3 L 3._9. 5. t ag 

Si _L 3. 5, __35 

If 3> I. ‘ 7 

L. C. M.— 2x2x3x5x3x7*1260. 

Note. Work may be shortened by rejecting, at any stage, 
from the line any one of the numbers, which is a factor of any 
other number in the same line. 

Thus, if it is required to find the L. C. M of 6, 12, 15, 30 and 
40, it will be sufficient to find the L. C. M. of 12, 30 and 40. 
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Example 2. Find the least number which when divided by xx, 
4x6 and j8, will leave in each case a remainder 5. 

The L. C. M. of 13, 16 and i8»i44. 

The number required144 +S —149. 


EXAMPLES. 58. 

Find the L. C. M, of 


1 . 

6, 8, 16. 

2 . 

12, 16, 24. 

3 . 

5,18, 16, 9. 

4 . 

9, 4, 18, 6 . 

5 . 

12,15, 18, 24, 56. 

6 . 

IS, 16, 20, 28, 42. 

7 . 

17, .^3, 35. 85. 

8 . 

8, 9, 13 , 18, 30. 

9 . 

6, 15 , 27 , 35 , 45 - 

10 . 

28, 36, 54 , 72, 9c. 

11 . 

24, 10, 32, 45 , 25. 

12 . 

9 , 18, 24, 72, 144. 

13 . 

51,187, 153, 165- 

14 . 

33, 55, 60, 80, 90. 

16 . 

22, 88, 132, 198. 

10 . 

17, 51, 119 , 210 . 

17 . 

50, 338, 67s, 702, 975 - 

18 . 

24, 35, 52, 60, 91, io£. 

19 . 

315, 156, 126, 108, 91. 

20 . 

27, 87, 203, 261, 189. 

21 . 

126, 145, 87, 210, 585. 

22 . 

2, 3 , 4 , 5 , 6, 7 , 8, 9 , ic. 

. 23 . 

2, 4, 6, 8, 10, 12, 14, 16. 

24 . 

IS, 16, 18, 20, 24, 25 , 27, 

25 . 

24, 35, 52, 60, 91, 108, 126, 

156, 31 

s* 


20 . Find the least number which when divided by 12, 18 and 
30, gives the same remainder 9 in each case. 


27 . Find the least number which when divided by 128 and 
-96 will leave in each case the same remainder 5. 

28 . Find the least number which being increased by 3, will be 
exactly divisible by 24, 36 and 48. 

2 B. Find the smallest number of sq. inches which contain; 
an exact number of sq. feet or of sq. cubits. 

30 . What is the smallest sum of money thit can be paid in 
pounds, or in guineas, or in moidores ? 

31 . Five bells toll at intervals of 3, 5, 7,* 8 and 10 seconds 
respectively, beginning together ; after what interval of time will 
they again toll together ? 

32 . Three men journey 10,15 and 18 miles a day respectively ; 
find the least distance which would occupy each of them a 
•complete number of days. 

33 . Two round pillars are 14 yd. i ft. 9 in. and 18 yd. 2 ft. 3 in. 
respectively in circumference ; find the shortest rope that can bs 
'Wrapped round each an e.xact number of times. 
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84. A heap of shot when made up into groups of 28 , 32 and- 
43, leaves always a remainder 5 ; find the least number of shot 
such heap can contain. 

36. Find the least number 'which is divisible by all the 
opmbeis from 1 to 20 inclusive. 

30. The circumferences of the wheels of a carriage are 6 fC' 
2 in. and 9 ft. ; what is the least distance in which both the wheels 
will make an exact number ol revolutions i 

XXII. FRACTIONS. 

101. When a quantity is composed solely of entire units, it& 
measure is called a whole numDeror an integer. 

[In sections 11 —XXI the word has been used in the 

sense of a whole number^ 

When a quantity is composed of one or more equal parts of th& 
unit, its measure is called a fractional number or a fraction. 

Example. Two-thirds is a fraction ; for two-thirds of the unit 
Indicates a quantity which is composed of two equal parts, three 
of which make up the unit. 

102 . Tile number of equal parts, into which the unit is divided,, 
(s called the denominator of the fraction ; and the number of 
such parts taken to make up the quantity is called the numer¬ 
ator of the fraction. The numerator and denominator are called 
terms of the fr%:tion. 

A fraction is represented by writing the numerator above the 
denominator, with a horizontal line between them. 

Thus, I represents the fraction of which the numerator Is 4 , 
and the denominator is 7 . 

Such symbols are called Fraction-symbols or Fractions. 

ITote 1 . The symbol ^ is read one-half ; ^ is read one-third ; 
t is read two-thirds ; i is read one-fourth ; | is read three-fourths ; 

. and so on. 

A fraction expressed in the above notation is called a Vulgar 
Frsotion. 

Example, ‘f of a yard’ indicates a quantity which is composed 
of two equal parts, three of which make up one yard ; that is^ 
‘I of a yard ’“2 feet. 

mote 2. We should get the same result v^hether we divide a 
ybrd (or any other unit) into 3 equal parts and take 2 such parts, 
^ divide 2 yards (or twice that other unit) into 3 equal parts and' 
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take one of these parts. A fracHcn thus be considered to 
express the quotient of the numerator by the denominator^ 

$ is often read *2 divided by 3.’ 

EXAMPLES. 59 . 

f 

^ Write down the value of 


L 

iofR[. 

2 . 


3 . 

id. 

4 . 

^*0 of a md. 

6 . 

5*3 of Rr. 

6 . 

5^ of £1. 

7 . 

of a ft. 

8 . 

5*3 of an anna. 

0 . 

of a yd. , . 

10 . 

of IJ. 

11 . 

of Ri. 

12 . 

ton. 

13 . 

iVff mile. 

14 . 

§• seer. 

16 . 

sq. ft. 

16 . 

ill cwt. 

17 . 

1 of I sa. 

18 . 

f of Ri. 5a. 

19 . 

1*3 of 3 ft. 3 in. 

20 . 

Iff of 7 K- 

21 . 

53 of I hr. 5 min. 


103. If the numerator and denominator of a fraction are 
each multiplied by the same number, the value of the fraction is 
not altered. 

For,_consider the fractions I and ; the first indicates that 
the unit is divided into 3 equal parts and 2 of these parts are 
taken ; the second indicates that the unit is divided into 36 equal 
parts and 24 of these parts are taken. Now, a part in the former 
case is obviously equal to 12 parts in the latter case : consequent¬ 
ly 2 parts (taken) in the former case=24 parts (taken) in the latter 
case. 

f “iff > and iff“§ 4 ii’ 

Illustration : f of a yard —2 ft. ; and of a yard—24 in.—2 ft. 

Corollary. If the numerator and denominator of a fraction 
are each divided by the same number, the value of the fraction is 
not altered. 

104. A whole number may be expressed as a fraction with 
anygi\en denominator. 

Thus for example, 3 ==i=i=i“^;?“etc. 

105. A given fraction can be transformed into another fraction 
of which the denominator is any multiple of thtf given denominator. 

Example. Transform f into a fraction with |he denominator 12. 

12-3x4 ; hence i=|$J=i\. Ans. 

\ 

I EXAMPLES. 60. 

^ L Express each of the whole numbers 2 , 5, 7,10 as a fraction 
with denominator g. 

2 . Change 11 to fractions having 2, 9,11, 25 and 35 for their, 
denominators. , 
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8. Express 21,76 and 159 as fractions with denominators 
5> 9 and 75 respectively. 

4 . Express | and $ each as a fraction with denominators xa, 
18, 96 .and 600. 

6. Find fractions equal to J, Jg, having 90 foj[ 

their denominator. 

6. Transform || and into equivalent fractions whose 
denominators shall be 11, 5 and 10 respectively. 

Express IS> and each as a fraction with the 
denominator 6. 


106 . A fraction is said to be in its lowe Bt terms when its 
nurnerator and denominator have no common factor. 


Example i. Reduce to its lowest terms. 

We divide the numerator and denominator by their H. C. F. 
which is 210. 

ThusSig=& 58 ^flg-i. Ans. 


^ote. In reducing a fraction to its lowest terms, it is con¬ 
venient first to remove any factors common to both numerator 
and denominator, that can be found by inspection or by the appli¬ 
cation of the tests of divisibility (Art. 90). 


Example 2. Reduce f-J to its lowest terms. 

Process : — Ans. 

U 14 

14 

Here, first 78 and 84 are divided by 2, giving quotients 39 and 
42 ; next 39 and 42 are divided by 3, giving quotients 13 and 14 
which are prime 10 each other ; hence the answer is 


Example 3. Reduce by cancelling to their lowest terms : 

52LLS. (jjx 3x4x5 - 
35x8'^' 6x20* 


(0 


(i) 


3 

^xrt 

J(5x$ 

7 4 


Ans. (ii) 


gjx ^xg I 
0X20 

2 


Ans. 

2 


It should be borne in mind that when a factor is cancelled^ 
ittis replaced by i and not by o. 
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EXAKFIiES. 01. 

Re4uce to lowest terms : 

1. i 2. 3. ij. 4. II 6. “ii* 

•6. if. 7 . H- 8. i8. »• 

12. i%. 18. U’ 88. 

10. if. 17. f|. ' 18. li- 18. iVa- ao. Si. 

examples. Ola. 


Reduce to their lowest terms : 


1. 


2. 

u- 

8. 


4 . 


6. 


6. 


7. 


8. 

60 

1J4* 

9 . 

m- 

10. 

SIS- 

11. 


12. 

790 

ITAa* 

13. 

499 

1919* 

14. 


15. 


16. 

309A 

sn49* 

17. 


18. 

7 « 

9159 * 

18. 


20. 


21. 

Uih 

22. 

3270 

28. 

SSiv* 

24. 

iSfl- 

25. 

Uil 

26. 

mi 

27. 

8A80 

4 4 97* 

28. 

mi 

29. 


30. 

ilS8. 

61. 

mi 

82. 


33. 

tvtH 

34. 

iiliSS- 35. 



EXAMPLES, fib. 

Reduce by cancelling to their simplest forms : 


L 

si- 

2. 

7x16 

9Tn4* 

3 . 

4 . 

« MlM X1S 

SSTSTiO** 

6. 

Bx14x21 

l979Bx9 

6. 

7 . 

SxISSSJ. 

8. 

B xj* 1 X 1 7 
923ri9T7 9* 

9 . 

10. 

17x63x4 

8«3J3xa** 

IL 


12. 


UU- 


ISKSll^ 


* 107 . A mixed number is composed of a whole number 
-and a fraction, as 3j. This stands for 3 + f, and is read '/Aree 
■and tworfifths?, 

A mixed number can be expressed as a fraction. 

Example,^ Express 4§ as a fraction. 

4 | = 4 + + S V'. 

For, 12 thirds of the unit and 2 thirds of the unit make (12+2) 
or 14 thirds of the unit. 

Hence the rule : 'Multiply the whole number by the denomi¬ 
nator of the fractional part ; add the result to the numerator of 
'that part for the new numerator, and retain the same denominator. 
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EXAMPLES. 6S. 


Express the following mixed numbers as fractions : 


1.' 

zh 

2 . 

7f 

3 .. 

9A. 

4 . 

^10- 

6. 

5l. 

6. 

7ti5. 

7 . 

12^5. 

8. 


9. 

394*1. 

10. 

90 irV- 

11. 


12 . 

76 JI. 

13. 


14. 

T f tI-00 

16. 

^9W- 

16. 

*7 43 
7X05* 

17. 


18. 


* 19. 

405^1* 

20. 

4 iff« 


« 108 , A proper fraction is one, of which the numerator is- 
less than the denominator, as 

An improper fraction is one, of which the numerator is 
equal to or greater than the denominator, as 

An improper fraction is either equal to an integer or a mixed 
number. 


Example. Reduce and to whole or mixed numbers. 

Hence the rule : Divide the numerator by the denominator ; 
the quotient will be the integral part of the mixed number ; the 
remainder will be the numerator, and the denominator of tlie 
given fraction the denominator, of the fractional part. 


7 



Hence 




rem. o. 




4, rem. 5 
Hence V°“ 4 &* 


ItlO. The reciprocal of a fraction is a fraction formed by 
interchanging its terms ; thus the reciprocal of | is of 4 (or {) is J.. 


EXAMPLES. 63. 


Express as whole or mixed numbers : 


1 . 1 . 
e. 


2 . |. 
7 , 


3 . >A 

8. If. 


4. V- 

9 . 


6. 

10. ff. 


11 . t|. 12. U- 

10. W. 17. iSt. 


13. 14. fo V 15. 5.J. 

18. -W- 19- W- 20. IJS. 


Express the reciprocals of the following fractions as whole or 
mixed numbers : 


21* 22. 23. 24. ■/(‘{j. 26. 

38. mi 27. ,VrV 28. 29. 80. t88«* 
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110 . Two or more given fractions may be reduced to equiva* 
lent fractions having the lowest common denominator.) 

Example. Reduce and to equivalent fractions having 
the lowest common denominator. > 

.The denominators are 9, 12 and 10 ; their L. C. M. is 180. 

180^9 -20, ; 

l8o-f-12«®IS, » 

l8o-{-io=«i8, 

Hence and in — iVfej iVo and xVs respectively ; and the^fe 

latter have the lowest common denominator. 

jBZAMPLjiIS. 04 . 


Reduce to equivalent fractions having the least common 
denominator: 

1 . J and J. 2 . and ^5. 3 . * I’j and 4 . J, J. 

St it 6. 7. J, ^®jj. 8. ijg-, 25 


9. 

iJ* 

10. 

i*Si iffi iSo* 

IL 

lu. /at f 

12. 

V 2 3 

ns 

13. 

3i, 4ii 64 . 


14. 

2 ,4, 4 . 

16. 

‘ 3i 5 j tV 

16. 

i» 3h 2 , 


17. 

3. it 4) i> 

18. 

2 ) ^7 ii 


19. 

iV 

3 4 

7Tj 

A. !• 

20 . 

13 6 7 9 

E> 71 2*1 1X* 


21 . 


1 1 13 


22 . 

2i, IJ, f, if. 


23. 

:cff7 

1 I 0 . 

T5*Ti ion* 

24. 

2 , 3i, 7i, i®5, i- 


25. 

4 s 1 7 1 

111 Fal 931 43 * 

26. 

3i lit aij fi i‘ 


27. 

It. 

i> 

6, 9 1 

Idi 214 . 


111. Of two fractions having a common denominator the 
greater is that which has the greater numerator. 

Thus, of the fractions and the former is obviously 
greater. 


Of two fractions having a common numerator the greater is 
that which has the less denominator. 


Thus, of the fractions J and | the former is peater. 

IS'ote. In comparing values of fractions, thtey must be reduc¬ 
ed to equivalent fractions having the L. C. D. « L. C. N. 


EXAMPLES. 65. 

Which is greater, 

1. §ori? *2. 3. or jg ? 

4. if or ig ? 6. f or I ? 0. or ? 
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Find the greatest and the least of the 

7 - 8. 

18 * l> Hi i?i i- II A"! A A* 

Arrange in order of magnitude : 

18* fi IS* 14. Ai 3 A* 

16. ¥.31,^8^. 17. 

18* 7> Hi 71 &• 80. H, iHi XS) I* 


following fractions 

8 . ?s,n.H* 

18. Ai sV Hi A* 

18 . !i h \h ^ 
18. Hi ilii IH* 

21. ii 2^1 iii i I* 


ADDITION AND SUBTRACTION OF FRACTIONS. 

118. Addition. —The sum of fractions having a common 
-denominator is a fraction whose numerator is the sum of the 
numerators, and whose denominator is the common denominator, 
of the original fractions (see Art. 107 ). When fractions to be 
added have different denominators, they must be reduced to 
oquivalent fractions having the L. C. D. 

Example i. Add together -J, | and 

Process : J= Ans. 

Example 2 . Add together ^ and 

The L. C, M. of 2 , 6 and 9 =* 18 . 

=A+U+A=-»*3&^*.“!I=V=H. Ans. 

H'ote. The sum should always be expressed in its lowest 
terms; and if an improper fraction, should be reduced to a mixed 
number. ^ 




EXAMPLES. 66 . 


Add together 





1 . 

ii i, h 

2 . 

?i ?i ^* 

3. 

4i h f. 

4. 

T S 8 

ITl TJ» 11' 

5. 

Till Hi a* 

6 . 

Hi fBi H* 

\ 

Ai Hi Ih 

8 . 

raoi iHi iSs* 

9. 

Hi Hi H* 

10 . 

i h 

11 . 

1 i* 

12 . 

h a's* 

13. 

3 7 8 

IV) 30) If 

14. 

Ai i?! A* 

16. 

§ ii Ai a* 

Simplify 





16. 

r+?+i. 

17. 

• a. s j. * 
n+itr+so* 

18. 

A+A+aV 

19. 

i+ii+iV 

20 . 

?+3+S* 

21 . 

4+l+A. 

22 . 

i+i+A+A* 

23. 

1 + A + It + aV 

24. 

5+S+A+* 

25. 

A+?V+5+i 

26. 

H+iv+t+A* 

27, 

iV+U+5fr+H. 

28. 

+H&* 

29. 

iVi+lll+U. 

30. 

A+H+H + H- 
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IIS. In adding mixed numbers it is convenient to proceed as 
in the following example : ^ 

Example. Add together 2^, 3^ and 7^. 

Process : *i+3i+7&-2+3+7+i+i+J 

— I2 + 'i’g +^5 + ig 
=■ 12 

= I2+iJ-I2 + ll'^S = I3lV A»S. 

B, It is also convenient to reduce improper fractions to mixed 
numbers* 


EXAMPLES. 67. 

Add 

1- 3i+4i- 2 . 7i+6t- 8. STU + 7i- 4. 13 H 2 B. 

B. si + St+iSiV 8. 7K8J + 141V 7 - 2 i+i+ 3 - 

9. 10. 7A+2+W. 

12. 2} + 3 j+ 4 i + li^. 


8. 3 i+ 9 ?+i>- 

11. 3 ^+4^1+651^.+i^j- 
13. 37V + *^+W- 
15. 2j + 3 + ii+^/-. 

17, 

19 , 10+3^ +jfV* 


14 . W+W+ 4 . 

10 . I +'\®+ 2 ^+ 3 ijr‘ 

18 . 

20. i + V + ii+U- 


R. a. p. 

21 . 7 ■ 9 . 24 

S . 10 . 7 U 
13 . 14 . 6§ 

2 . 7 - oh 

lb. oz. dr. 

24. 1 . 7 . 7 * 

3[ 


d. 

iS 


0 

4 


9 

13 

3 


7 ®ff 


£• 

22. 1.9* 2' 

2 . o . 5| 

3 . 7 .oU 

1 . o • 3 t 

oz. dwt. gr. 
26 . Z . 10 . 7^ 

7 . o . 8i 

8 . 3 • oi 

2 . 7 . 2i 


23 . 7 • I 
2 . 2 


yd. ft. in. 

3f 
2lt 

3 . o . 7 I 

2.I• SA 

hr. min. sec. 
2 t. 3 . 20 . 9 

7 . 22 . 19 

4 ■ 7 . 29^r 

, 5 • 34 ■ 34j^y 


114 . Subtraction.—The method of subtraction of fractions. 
is similar to that of addition. 

Example I. Subtract f from f. 

Process : Ans. 

Example 2. Suljtract f from J. 

The L. C. M. of 8 and 6-24. 
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EZAMPLBS. «S. 

Perform the following subtractions : 


1. 

n 

"111* 

2. 

V- 

-V. 

s. 

4 - 4 . 

4. 

4 - 4 . 

6 . 

5 - 

iV 

6. 

A 


7. 

A-A* 

8. 

A—A*' 

9. 

4 I 

-14- 

10. 

A" 

“IM* 

11. 

48 - xV 

12. 

585-4S4. 

13. 

1- 

4 . 

14. 

7i" 

-2}. 

16. 

I A - ^4. 

16. 

#-44- 

17. 

i 


i4- 

18. 

2h 

-2j. 

19. 

7t-7iV 

20. 

44” tV 

21. 

I- 

A* 

22. 

I" 


23. 

i-A. 

24. 

1-48. 


115. The following examples are important. 

Example i. Subtract 3| from 7§. 

Process: 7 fi- 3 l- 7 !g- 3 jS- 7-3 + !S-ill “4 + a’b“ 4 A. Ans^ 
Example 2. Subtract from 4!. 

Process : 4 i- 2 |= 4 i*r- 2 iT=‘ 3 i!- 2 iJ“ 3 - 2 +lf-i? 

AttSt 

Example 3. Subtract from 7. 

Process: 7-i®s = 6 + i-^*j»-6+i^j=6^^. Arts. 

Example 4.’ Subtract sJ from 9. 

Process: 9-3}'“6-J«=5 + i-J»«5+}»5j. Ans. 

\ EXAMPLES. 69. 


Perform the following subtractions 


1. 8i- si 2. 

5. i2f-7i. ®- 

9 . 5 i- 2 %. 10. 

IS. 5lJ - 3j|. 14. 

17. 39^8-281?. ‘18. 
21 . 5-1 22. 
25. 12-3^^- 26. 


9|-7i. 8. 

I7/T-I2i». T. 

7 ?- 3 |. 11 . 

3jj. is. 
9Vs“2ji. 19. 
7-f. 23. 

i7-4iV 27. 


Simplify 
29 . 2 i + 3 j- 4 i:. 

31 . 3 H 4 j-il. 

33. 9i?*—8J+3J. 

^5. S —2j + 7i“3iV' 


3i-J. 4. 55-i. 

SJi —2 jV 8. 1055-2iV ' 

8 v*- 7 iV 12. 235^-17^. 

345—24^. 16. 5^1 —4^s\. 

75-5. 20. loi-f 

9-ij. 24. 10 

18-4A- 28. 20-9JJ. 

so. 7H9 i\-ioJ. 

32.^ 174-35-75. 

34. i2iV-7i-2i. 

se. 7-3}f-25+3V 
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37 . 7-ioo+?jOQ4.fl^o^q. 38 . 7^%+S-^. 

i 2 - 7 i+ 9 - 2 ^. 40 . 3 j+ 4 i-Si- 2 A* 

41 . Subtract R2. 13a. 4^. from R13. ga. 6fi. 

42 . Subtract R7. loa. 5f/>. from Rio. 7a. 3^. 

43 . '■Subtract Rz. I3<z. ii%p. from'R7. 2a. 3^. 

, 44 . Subtract £3. 17$. <jld. from £14. 7s. 3’f^d. 

46 . Subtract £4. 7s. 3\d. from £10. or. 2-^d. 

46 . Subtract 7 yd. 2 ft. 9^ in. from 14 yd. o ft, 3J’ in. > 

MULTIPLICATION AND DIVISION OF FRACTIONS. 

116 . To multiply a fraction by a whole number, jve multiply 
the numerator by that number, leaving the denominator 
'Unchanged. 

Thus + + 

Example i. 5^x 14 «=2j. 

Example 2. 231x5 = 23x5 + 1x5 = 115 + ^=115+34-118*. 
Example 3. Multiply by 57. 

Since i “ aoo> 

iVi» 57 “ 57 “ aVii “ +1 “ iVj ™ 5 ^ + 5 ®iVb' 

Example 4. Multiply by 7. 

Since 

99iVs ^ 7 - 70a- iSb “ 699 +1 -1 4 (I - 699 +- 699 iVo- 

EXAMPLES. 70. 


Multiply 


1. 

i by 7. 

2. 

1 by 8. 

3. 

44 by II. : 

4 . 

8 by 9. 

6. 

A by 10. 

6. 

18 by 15* 

7. 

15 by 30. 

8. 

18?.by 303- 

9. 

by 21. 

10. 

by 36. 

IL 

ijbysi. ♦ 

is^. 

18 by 70. 

13. 

j\^by no. 

14 . 

xY«byi44. 

16. 

4 b by 570. 

16 . 

,Virby9i. 

17 . 

3i by 4- 

18 . 

6| by 7. 

19 . 

7f by 9. , 

20. 

8,*j by 17.. 

21. 

2|5 by 12. 

22. 

by 12. 

23. 

295 by 11. 

24. 

9j# by 21. 

26. 

312 by 54- 

20. 

4il by 249- 

27. 

3 i*A by 144* 

28 . 

255B by 88. 

29 . 

iVot by 29. 

30. 

.i®oB by 39. 

31 . 

by 19. 

32. 

585 by 45, 


33 . 99 iVff by 9 . 34 . 9 i% by 39. 36 . 999 i%Wi by 23. 

86. 99 /Bby 32 . 37 . 9i®ff*cby2r. 38 . 3 i 9 ^yby 2 o, . 
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38 . •fS. 7-i^d. by 5. 40 . 9^'. by 9. 

41 . Ry. 3a. 3|/». by 7. 42 . R8. ia. 4^. by 6. 

43 . 4J. by II. • 44 . os. by 12. 

IIT. To divide a fraction by a whole number, we multiply' 
the denominator by the whole number, leaving the numerator 
unchanged. 

Thus : for, a part of the unit in ^ is one-fifth 

pf a part in and since the same number of parts is taken in> 
both cases, is one-fifth of §. 

Example!. 7i-rlo=Jj^-f-io— 

• Example 2. Divide 37 S 9 | by 5. 

Process : 5 ) 3759I 

751, 43rem. 

Now 4 t- 5 - 5 >=¥- 5 -S»=li ; 37 S 9 |- 5 -S-= 7 Silt' 

Note. In the division of integers by integers, the complete 
quotients can always be obtained by the aid of fractions, ^bus. 
for example, 32oH-9=®.J£=>35^. 

EXAMPLES. VI. 


Divide 


1. 

iby 4. 

2. 

1 by 5. 

3 . 

f by 7. 

4 . 

^ by 7. 

5 . 

I’j by 12. tl 

1 0. 

by 28. 

7 . 

f 1 by 22. 

8. 

by 11. 

8. 

^28 by s. 

10. 

by 42. 

11. 

4Si by. 88. 

12. 

i¥i by 54 . 

13 . 

by 135. 

14 . 

by 160. 

15 . 

ill by 9 S. 

16 . 

4*1 by 87- 

17 . 

7 i by 4 - 

18 . 

3 i by 9. 

19 . 

32 by 85. 

20. 

4|by II. 

21. 

i6f by IS. 

22. 

48 by 57. 

23 . 

3 l by 21, 

24 . 

2f by 40. • 

25 . 

2 i 3 i by 5 - 

26 . 

73 g by 6. 

27 . 

713I by 4. 

28 . 

loo^by 15- 


29. 333yby2i. 30. 356 :^ by 33- 31- 999Abyi6. 

32. 7291 ! by 19 . 33. 324 ® by 15 . 34. 39 jby 24 . 

35. Rio. i 2 «. i\p. by 8 . 36. R 22 . 13 a. 3 } p. by 9 . 

37. £zo. 7 J. 6 §</. by ii. 38. £<yi. igj. iiijrf. by 13 . 

Obtain the complete quotient in the division of 
39. 720 by 9 . 40. 1346 by 7 . 41. 1000 by 23 . 42. 1234 by il.- 

43. R 29 I 7 a. by R 7 . 3 a. 44. Vid. i^a.tp.h'j !a.^p. 

45. ;£ 728 . II5. by jCS- 7^- 40 . /,ioo. 7s. 6id. by 13 J. 8d. 

» 4T. 820 . 8 a. 3p. by 8 . 48. R 13 . 12 a, 6p. by ii. 
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9 

40 . R420. 70. by 13. 60 ^. £100. 30 11/. by 16. 

61. ;^i 7 . 17 J. Id. by 5 . 52. £ 19 . 19 s, ixdi by 13 . 

118 . ^ The definition of multifllication which we have'given in 
Art. 29 implies that' the multiplier is a whole number,(and it is 
net applicable when the multipliei|kis a fraction. We therefore 
give be^ow the general definition of multiplication. 

Def, To multiply one given number by another is to perform 
upon the number multiplied that operation which is performed 
upon unity to obtain the multiplier; 

Since 'i is repeated three times to obtain the number 3,it{> 
multiply a number by 3 is to repeat that number three times. 

Again, since i is divided into 3 equal parts and two of these 
parts^are taken to obtain the number f, to multiply a number by 
t is to divide that number into three equal parts and take two of 
these parts ; that is, to multiply a number by ^ we have to divide 
the number by 3 and 'multiply the result by 2. 

Example. Multiply f by ^ 

Since and J 

.. ixf = “ijJl. Ans. 

Hence the rule : To multiply one fraction by another, multiply 
the numerators for the numerator of the product, and multiply 
the denominators for its denominator. 

B. This rule holds good lol the continued product of three or 
more fractions.] 

Note. Hence it is clear that | x x f. 

119 . A compound fraction is a fraction of a fraction : as 
fofi 

The compound fraction, f of means that we are to divide t 
(regarded as a whole) into 3 equal parts and take 2 of these parts. 
Hence § of S is equivalent to *.<?., to |x|. , 

Example. Simplify 3} of 9f. 

3 j of Ans. 

m 

Hw Before effecting the multipUcatioo, common factors should be 
removed from the numerator and denominator, 

3BXAMFLES. 7«. 

Multiply ^ 

1- t by {. 2 . ^ by 2* 3. | by 2- 

c. A. 7 
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4. HbyV- ». 3Jby55. 0. i|by|g. 

7. il byjf 8 . |{by&$. 9 . si by A- 

10. 3iby|. 11. §J.by 2 if. 12. 2fby3i 

13. 4 ,*r by 14. 7 } by 3 j. 16. 2 # by 1 .^* 3 . 

16. 4 $ by 3^0- 17. by 3^ 19. 3xV by 2 ^. 

19. sAbySi- 20. 3 Sby 4 |. 21. 2 } by Ai- 

Simplify 

22 . 3^ of 2}. 23 . i of 4i of 3}. 24 . 2^ of 3^ of 4^. 

26 . lofifxyj. 26 . 4 ixJJof 4 ,V 27 . li 5 < 2 }x 3 |. 

28 . i of 2^x3! of 9. 28 . 3$of2ix4X7^. 

30. % of /s of f J. 81. 3l ^ si ^ X IjV- 

32. 4^ X 2^ X of 2^. 33. ^ of I of 2 ^. 

34 . i X ^ X X X i^. 36 . ^ of $ of ^ of I of 9. 

36 . 24of 3i><ii of 2i®,xiJ. 37 . | of 9X7ix4j of J of jj. 

120 . Example. Reduce 29 poles to inches. 

Process : 29 po. 

Jis 

145 -29x5. 

14^ ==29-r2, t.e., 29 Xj. 

I S 9 i yd- 

4^ ft. 

5742 in. 

I 

* 

EXAMFIiES. 73. 

Reduce to inches : 

1. 7 po. 2. 13 po. 3 . 29 pp. 4. 39 po. 5 . 49 po. 

6. 4 fur. 39 po. S yd. 7 . 10 mi. S fur. o po. 3 yd. 

Reduce to sq. inches : ' 

8. 7 sq. po. 8. 13 sq. po. 10. 29 sq. po. 11. 39 sq. po. 

12 . 49 sq. po. 13 . 9 ac. 2 ro. 7 po. 14 . i sq. mi. 3 ac. ro po. 

121 . Division by a fraction is the inverse of multiplication. 

To divide f by $ is to 6nd that number ^ich being multiplied 
by ^ gives | as the product. But |x} being multiplied by § gives 
I as the product (V ixf=i); therefore |-r|=*|xi ; and hence 
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we have the rule : Multiply the dividend by the reciprocal of the 
divisor. 

Example i. *“2i* ■Ans. 

Example 2. If | of a number is 4, what is the number ? 

^ Here the product of the number (required) by f is 4 ; 
the number required=4-i-J««ix^<=®^»'6f. 

BXAMPLB 8 . 74. 

Divide • 

1. |byf. 2 . ^byf 3. i^bySIr. 4. by 
5. 3iby2i.’ 0. 7ffby<iV ¥ by I jsx. 8 . U by 18- 

0 . ii/i by |. 10 . i 6 | by I 2 |^. 11 . by iV 12 . I'l^^^byiij. 
18. i 2 f by i}. 14. I 3 i by 2 iV 16. io> by J?. 16. 9 by 5|. 

17 . I 4 ?by 5 |. 18 . iijbyyi. 19 . ioby 7 |. 20 . 76 by 28^. 

21. i of 4i by 7i of 3i. 22. 3 ^x 61 by ijx 14. 

• 28 . 4 i+ 7 Aby 4 |- 2 S- 24 . 3} of si by 7 - 3^. 

26 . ^'Of a number is 14 ; what is the number 7 
. 26 . 3^ of a number is 2^ ; what is the number ? 

27 . Find the number, \ of which is i of 

. 28 . 3i of 4i of a number is 7 ; find the number. 

29 . i of i of a number is 3i of 10 ; what is the number ? 

30 . Which is greater, the quotient of 3i by 6i or the continued 
product of f, I and ^ 7 

H. C. F. AND L. C. M. OF FRACTIONS. 

122 . The definitions which we have given of the H. C, F. 
and L. C. M. of two or more whole numbers will also be appli¬ 
cable when the given numbers are fractions, provided that we 
understand by exact division^ that the complete quotients must be 
integers. 

Rule. To find the H. C. F. or the L. C.i M. of fractions, 
reduce them to their least common denominator ; then find the 
H. C. F. or the L. C. M. of the new numeratorsj and write it over 
<the common denominator. 

Example i. Find the H. C. F. and L. C. M. of $, 2| and 

The given fractions are equivalent to ; 

the H. C. F. of 12, 40 and iS“i, and their L. C. M.»>i20 ; 

the H. C. F.* required = ; 

and the L. C. M. required=^¥='¥*“ 74 ‘ 
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The following rules will be found practically more convenient.^ 

' (i) The H. C. F. of two or more fractions in their lowest iermi-. 
is a fraction whose numerator is the H. C. F. of their numerators,. 
and whose denominator is the L. C. M. of their denominators. 

(ii) The L. C. M. of two or more fractions in their lowest! 
terms is a fraction whose numerator is the L. C. M. of tlieir 
numerators, and whose denominator is the H. C. F. of their 
denominators. 

Example 2. Find the H. C. F. and L. C. M. of 2| and f. 

The given fractions when reduced to their lowest terms are- 
equal to § and 

(i) II. C. F; of numerators = I, and L. C. M. ofdenominators»36 ^ 

the H. C. F. required—-^. 

(ii) L. C. M. of numerators B 8, and H. C. F. of denominators «t; 

the L. C. M. required = !=■ 8. 

EXAMPLES. 75. 

Find the H. C. F. and L. C. M. of 

1 . i and I-. 2 . ^ and j. 3 . and 

?! SI 7 “ 'll S'! IS* ®* 34 i Sii 

ill }i 3 i' 8 * it 8 si ii' 8 * 2^, 3 ii 4 'i* 

10 . 3 , 1 , loi. 11 . W,SI, 4 . 12 . 

13 . Whatis the greatest length which is contained a whole- 
number of timft exactly in both 7 feet and 4^ feet ? 

14 . Find the least number which, when divided by each of the- 
fractions and gives a whole number as quotient in each, 
case. 

16 . Four bells commence tolling together ; they toll at inter¬ 
vals of 1, i^, and seconds respectively ; after what interval-' 
will they toll together again i 

MISCELLANEOITS EXAMPLES. 70. 

L What number most be added to 3^ of | that the sum may 
be 9 ? 

2 . What must we take from 3) to leave 2^ ? 

3 . From what must 4} be taken to leave f of { ? 

4 . What number multiplied by j 4-| gives the product | -1 ^ 
6 t By what do we divide if the quotient is 8 ? 

6. How many times does i+i contain ? 
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■7. What number do we divide by yf, if the (Quotient is 2^ ? 

8 . If the divisor be i, and quotient f of the divisor, what is 
the dividend ? 

0 . Find the price of 217 lb. at per lb. 

10 . Find the cost of 325 maunds at S2. go. 4^. per maund. 

IL Find the weight of 125 boxes, each 7 | lb. 

12. R72D is iV what amount ? 

13 . Find the sum of money, § of which is £30. 

14 . Which is the greatest, 4j'T*3i, 4|X3^, 4 i- 3 i or 4 l+ 3 i ? 

15 . What number is that from which if you subtract and 
to the remainder add ^ of i, the sum win be i+i ? ^ 

16 . Find the least fraction which being added to f shall make 
the result an integer. 

17 . A gives B J of his money ; B gives C J of what he re¬ 
ceives ; and C gives Z> of what he receives ; what fraction of 
A’s money does Z> receive ? 

^• 18 . If I lose f of my money, what fraction of it have I left ? 

[The fraction — I - 1 =|.] 

18 b. I of a post are imbedded in mud, are in the water, and 
6 ft. are above the surface ; what is the length of the post ? 

[|+A “A 5 I “ A ■* fo- A of the post - 6 ft. ; 

and the length of the post =6 ft.-i-^*3^ ft.—20 ft.] 

19 . A book contains 25 pages, and a boy has read 15 of them ; 
'what fraction of the whole has he yet to read r 

20 . A sum of money is divided among three persons, Ay B and 
'C. A receives ^ of it, and B receives f. How much does C get ? 

21 . A man owns A of estate, and selisl i of his share; 
'what fraction of the estate does he still own ? ' 

22 . A merchant owned of a ship, and sold of his share ; 
what part of the whole ship had he left ? 

23 . If I give away A of *”7 money, an^ then | of what 
remains, how much of the whole is left ? I 

24 . One-hfih of an estate is left to the eldest son, ^ to the 
second, and | of the remainder to the third ; hd^ much was over ? 

t 

26 . At his first game a person losqs ^ of his money, at tlje 
second i of the remainder, at the third $ of the rest ; what 
fraction of his original money has he left ? 

26 . When of § of a loaf of bread has been eaten, how 
much of the loaf will be left ? ' 
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' 27 . After paying ^ of a bill, II24 is still due ; what wa« the 
amount of the bill ? 

28 . A person expends ^ of his income in board and lodging, J 
in clothing and in charity, and Saves ;^3i8. "What is his income ? 

29 . A boy after giving away J of his pocket-money to one 
companion, and f of the remainder to another, has 2s. left. Hdw 
much had he at first ? 

30 . A man travelled of his journey by coach, by rail, 
. and walked the remaining 9 miles ; how far did he go i 

31 . One-tenth of a rod is coloured red, one-twentieth orange, 
one-thirtieth yellow, one-fortieth green, one-fiftieth blue, one-six¬ 
tieth indigo, ^nd the remainder which is 302 inches long, violet. 
Find the length of the rod. ■ 

32 . Of a certain dynasty J of the kings were of the same 
name, J of another, J of another, ^ of a fourth, and there were 
5 besides. How many kings were there of each name ? 

33 . How many whole cakes would be wanted for 100 children 
if each has a third of a cake ? 


34 . By what number should be multiplied so as to prti- 
duce the least possible integer ? 



Simplify 


£7. 5 j. I ton 5 cwt. 
j^i4. 5^. 4 tons 15 cwt.’ 


36 . How often may ^ be subtracted from 7, so as to leave a- 
remainder not less than 3 ? 

37 . From a1|Dpe 20 ft. long, as many pieces as possiitle are 
cut off, each 2^ ft. long ; what fraction of the latter length will 
be left ? 


38 . A cistern has two pipes attached to it, one to supply and 
one to draw off. The first can supply f of' a gallon, and the 
second can draw off ^ of a gallon, per minute. It both the pipes 
are opened when the cistern contains 81 gallons, how soon will 
the cistern be empty ? 

38 . The double and fourth.part of a number, added together, 
give 7^ as the result ; what is jhe number ? 

40 . Find the number, of which the eighth part exceeds the 
tenth part by 7\. 


41 . What are the nearest integers to 12^ and 17^ ? Give 
reasons for your answer. * 


/' 42 . A number of mangoes is to be divided amongst 3 persons 
so that one may get ^ of it, another hnd the third! the 
remainder ; what must the number at least be that this may be. 
'done without cutting any of the mangoes ? 
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XXI 1 . COMPLEX FRACTIONS. 


193 . A simple fraction is one, in which the numerator and 
denominator are both whole numbers ; as f, 

A Complex fraction is one, in which the numerator or deno¬ 
minator or both are not whole numbers ; as 

^ 7 M i + 

5’ 2 ? 4r 


Note. is read ‘3? divided by 4I’, or *3| by 4^’. 
4 t- 


124 . Complex fractions can always be simplified as in the 
following examples : 

SL 3'^ 3‘iJ 3 5 I5‘ 


Example l. 


BxampU 2. 


Example 4. 


jL±li l±i 

3iof2|"-J44xS“»,4=6 ''26-4‘ 


N, B. The work within the brackets may be omitted in practice. 


Note. There is another method of simplifying complex frac¬ 
tions, which is explained by the following example. 

Example 5. Simplify 

* + ff 

We multiply the terms of the fraction by 12, the L. C. M. of 
the denominators 2, 3, 4 and 6. 


Thus the fraction — 

9 + JO 19 

EXAMPLES. 77 . ' 


Simplify 


1. 

3i 

• 

2- M- 

3 . 

U' 

4 . 

2 i ' 

6 . 

«• 

Iff 


5 




1 


4f 

e. 

lof 

sr 

7 

8 . 

99 iV 

24 *V 

8 . 

IH 
2^ ■ 

10, 

A 

3-i 

s'+l* 

11 . 

f 

12. 

4* 

+ rT 

-3i; 

13 . 

ZL 

1 

-3i 

"If 

% 

14 . 

of 7 t 

i+r 
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“• “• W- »• i?- 


19. 7 !+^-^. 20. 

*4*7 14 <54 Ilf 


2 L 


III 


22 


2j I _I_ J. - ^ 

2 i . 5 f -24 «« 54 2I6'*‘i2 

■ 3+3l?«- ”• ^ . I • “•, T-l . 

2 ■‘■3 6 24'‘’Sf^4i 


12 s. Example. Simplify the oontinued ^ratrtion, 

I 

2 


3 +' 


7 - 


4+ 


5 


6+t 


Process : 3 +. 


7 - 


4 + 


S 


6+i 


3.-V.3*^^3 

4 .i| 


7- 


3+—-* -•3—. ./ 4 w. 
204 ^204 


EXAMPLES. 98. 


Simplify 


1 . 


1 + 


4. 2 + 


7. 1 + 


1 

2. 

2 

A 

I 

2 2 / 

04 

1+5 


2+4 


3 

6 . 

- . r 

e. 

» 

"+4-1 

^ ■ 7 ' 

I 

-. 8. 

4: . I 

Q 

2 +- — 

6- * 

- If • 

s 


3 + 


3-4 

8 


3 - 


4+4 


5 


2 + 


i 


3 + 


4+4 


6 + 


6-4 


10 . 


. 11 . 


12 . 


2 + 

I 


5 

2+f 


4- 


2 + 


2- 


2 — 


2 + 


2 + 


I- 


3+4' 


2 + 


2+4 


2 - 


5 


2 + f 
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CS6. The following examples of simplihcaticm are important. 
■ Examj^i. 

Example 2. t-r|x x|x|»^. 

Example'^ }xi-S-|.i.{xix|-i. 

Example 4 . ax J•^Jx J-S-fX JX Jx |xSX J-etc. 

la the above examples the operations of division are converted 
into those of multiplication by inverting the fractions which are 
preceded by the sign of division ; since division by ^ fraction is 
equivalent to multiplication by its reciprocal. 

Note. In simplifying ah expression, a compoundfraction must 
be treated as a single number. The difference in meaning 
between of i and x } should be noticed. 

M i-ix 4 xt- 6 ; 

and4-*-Jxi -ixfxi-J. 



BZAMPLBB. ! 

1 ® 


Simplify 


1 


1 . 

jT-Sj-s-al. 2. 

iJ-5-ii-j-it 


8 . |-5-2iX2jV 

4. 

2j-5-iXIi\. 5. 

2 }xi.j-li. 


6 . 2ixii.r2|. 

7. 

ij.biix2i4-2|. m 

g X j4'jx f T- 


9. 3f-5-iJ-5-4x^. 

10. 

J-5-JxJ.5-|.5-f Xj. 11. 

3j'5-2g of 6j. 


12 . 2 j-r 3 j of 4 i. 

13. 

2s-5-3iX4i. 14. 2 

!«x|4-3iof 1^ 

. 16. 

4 f X2i-5-l2 of 3i. 

16. 

of X X J. 


17. 

4i of2j.rl|X3i. 

18. 

2 j of J4.3j of 


19. 

4|of2j-5-i| of3i. 

20. 

2ixj.i-3txi5. 

• 

21 . 

4fX2t-!-lJX3i. 

22 . 

• 

of 3jx ij. 


23. 

^i-^2ix3iof li. 


24. 14 X ajx 3j-i-1J of aj of 3 J x 

12 Y. Convention of Signs:—When an expression contains 
all (or some of) the signs +, -, x, and -r, the nmltipliiation and 
division are to be worked before fjie addition and thfibtraction. 

Example. |+ 2 XJ-rJ-l-t+fxixj-i-fif-^- 4 -^- 3 ^. 

BXAUFItBS. 80. 

Simplify 

1 . i^ofsl-i*, of.\|. ‘2. HxS+7 ix^. 8. §-rIf-1-5-31*1. 
4. i7j-3ix4i*8+A- ®* 3iV+4i-5-f-J. e. 2f+llofA-iJ. 

7 . 8- 3 |-i- 4 l-|of 
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11 . 

IS. 


IS. 

17 . 

18 . 


of 3J-1J + I of|. 

I of 4i + 5-T-y*g — 
l + l of of iV 

tofiJ-iofi-i4-3, 
of aj+i* of 3j of 3 i^ 4 ff 
4 r + S?-^8-20ix3j of 


I ' 

10 . 

12 . 

14. frf- liX ai-1 of J. 

16 * of ^ ^ 

f 5 — A- 


« 


THE USE OF BRACKETS, 

128 . When an expression is en closed in a bracket ( }, { 
or [ ], or placed under a vinoulum , the whole expression 
is affected by the sign that precedes or follows the bracket or 
vinculum. 

Thus, 

2~^(3+4) means that 3 is to be divided by the sum of 3 and 4. 

(2+ 3))<4 nieaiis that the sum of 2 and sis td]^ mtthipliedby 4- 

1 3 - (3+S) means that the sum of 3 and -5 is td' be Subtracted 

from 13._ ’ Xf:. ■ 

7-(3+4 -3) means that the difference, between 4 and 2 is to 
he added to 3, and the result to be subtracted from 7. 

Hence to simplify an expression like the above, we are to 
perform the operations indicated inside the brackets before 
performing operations indicated outside the brackets. 

k 

Note. In a product the. sign of multiplication ieoften omitted' 
when one or more of the factors are enclosed in bradtets.’ 

Thus, 3 (S- 4 )ineans 3 x( 5 t- 4 ) » 

(3+2)(4 - 3) means (3+2) x (4 - 2). 


139 . A bracket may be removed if it is preceded by the 
sign + : thus 8+(7-S + 2)»8+7 —5+2. 

A bracket preceded by the sign — may also be removed if the- 
sign of every term within the bracket is changed, namely, + to - 
and - to + : thus 8-(7-5+2)—8-7 + S-2. - 


Example. Simplify 7“[| + < 2 j-(ij- 1 )|]. 
The expression 

•“etc. } *“etc. 


or 


(ii). -y-fl+lai 


-II] 
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Simplify 

1- 3-(i + ii). -2. 4--(34-i>. 

53-IiV5<3?-IiV»'. 3-IiV3(- 
7. *(3 + iA)4-3f-i,V.. 8. 

' »• (3 + JiV)-5-(3§“iA). 10 . 

U. 6 4-ii4+(i-i)f. 12 . 

13. 6-<iJ-(i-j)|. 14. 

15. I7j-<8i+j(2i-ii)|. 16.* 

17. 9j-[7j+U-(S-2))]. . 18. 

19. 3^[2+3'5-U + S^{2-i)n. 2i0. 

21. 5^-[2H{f~5(t-FS)l]. 22. 


3. (3-iiVo^3^ 

• It*). 8. (3-iiV)(3f-XiV)- 

7i+2t-5-(|xxi)- 

6-fii+(F4)». 

6~{iF(i+l)». 

I7j-<8i-j(2j+x|)). 

9i+[7i*-?^+(S-2)H. 
( 2 -i of ^>( 7 ^ 4 - 24 ). 

6-[4~H7-'(3H-T^)H. 


129a. Example. Simp lify 

'Fir':-- ti-, 4 

|:pf of- ^ 


’“^"^13-31 


+ ,11_3_ 

^16 3-iiS- 


The expression 4+3*4- 4" 

27+14 26 - 9 j 16 

41 26 ■ ^^3,6 

41 *0 4 0 ^16 1^16 


I fl 

xs 


?j.59 3? 
“4 16 16 
28 + 59-39 

“ i6 

_4! 

16 

= 3. Am. 


EXAMPLES. 82. 

Simplify , ; ’ 

1 3F2Ff iFV 

(3i-2i)pf(iFf5' 






aritrmbtic 





4 , jL -3t± 4A 


I+l 


. •> 


6 . 


17. 


g 021 

2193 






V 




<(A+J)x(3-i)f-(*+i)+ 


2 + 


1 


of {4-2. 


7. 


si 2 i J.JFII 

*5t- 


2 +* 

R i±sjKi±5|) - ,, 

®‘ 1 + 2 *(I+ 2 *V ^ 3i- 


0. i of Jxf of S-i-(J+i of 20). 


+ 2 i(l + 2 i) 

10 . 


M o< I 


11 . 


iaX9i\' 25-r2T[®y 


I 


i+i+ 


I 



6 + 


13. 


6 U 


6 + 


a. 


16. 


63^ + JX||?ofT,»,-g- 


8^ + 7l + Si-4i f s ofa'i- 


14. 


16. 


3+-:^ 

—X 7i 

5+7--“ 

5 7 

V S "7^ * 


17 of 61 ^ of 24li-4U x3$S-^3l^,^j 

8'fx Ul-s-AJLi-vAS'-if cUiTT^ai 


18. 


Siix 5ii-^4ii-7i8'x sH^ I4{fi 

0^7fefe^x2l-ij4-3f of -» 



19. 


2i-3i+4i 3 .41. 

4i^J 

,4i _ 5i+f 9 of ^i »f 4 i 

32'*'i4of$~ioJ I3»xsi' 


ir 


20 . 


*i±ii V li oli.L 

§ of f4-ioi** 5^1 of 51* 


21 . 




+i+i 
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23. 


24. 


^ 7 


1-i 

3- 




s-sx2kzi}- 

2 —i* 

o-i 


26. (i+-l + ii+f-i)- 5 - 5 of|of 2 ?. 


25. 


I+ 2 * + 


55i-5-*i 


jL 4..?.+»3 ii\ofi3r 




of 4-^(1+i) 


2 + 


27. 





28. of 

14 * 


24 of 9 


2 + 


6 - 


_8 

10 + ■' 


Iff 


3 + 


3 + 


I 


28. 


_'3+i-r5. 4 of 4 Oft , ,,. j-j w j- y ^ 

i|ofK34”9’ - 3 ' i+4+3+i 

« * 


. 3-3 of t-r7X3 


4-.a 


31. 

/ 




k of 64 + 34 . 




38. 


(fr| of 

-Hlid' 


’f 

I 




) 


^ a4^1^|+(4li.j)-4+4. 




35. 3 - 


X 2 + 


X 2 + 


2 + 


1 + 


I- 


I- 


t+§ 


2X 




1 + 


1 +4 
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XXIV. FRACTIONAL MEASURES.. 

t 

130 . Example i. Find the Vllae of | of R7. ia. 3^. 

To multiply the compound quantity by we divide it by 4 and 
multiply the quotient by 3, thus : 

R. a. p. 

4) 7 ■ 8 . 3 

I . 14 of 

_ 3 

RS . 10 . if Ans. 

N. B. If we have t3 multiply by 5|, we nralliply first by | (as in 
the above example) and then under (he result set down the product by 
S, and add the two results. If we have to multiply by 6{, ue., by V'> 
we divide by 4, and multiply the quotient by 27, using factors. 

Note 1 . To divide a compound quantity by j, we divide it 
"by 3 and multiply the quotient by 4. 

V 

Example 2. Find the value Of of li of Ri. 
of ij of Ri=*s of J of Ri=«R5 = ^-. 

R a, p. 

3 ) 5 - 0- 0 
Rl . 10 . 8 Arts. 



Example 3. Find the value of of ;£i7. 7j. V.+f of;^;.' 
of;£i 7 . 7 - 6 =‘^-i^-j-^x 5 =>;£i .8 . rijxs »;£7 • 4 • 9 i ; 



. 6.8 ; 


/. the value required ■»;£ 10 . II . 5J 
A second form of operation is as follows : 

-;£l .8 . Iijx5+^ 

=£7.4.9]? +£3.6.8 

“;^lo. iij. slrf. Ans. 


■ 


Note 2 . When we have to multiply pr divide a compound, 
quantity by a fraction, the terms of which are large numbers, it is 
generally better to adopt the following method. 



FRACTIONAL MEASURES 


III 


« 


Example 4. Find the value of §}} of Rio. 20. 6/. 

. Process: of Rio . 2.of igSq^. 

= iio 2 i^xA'“ 9 I«- iOi\;>.=R5. iia. 10/,/. Ans. 


- 

EXAMFX.BS. 83 

• 


Fi nd the value 0 





L 

• f of Rs. 7a. bp. 

2. 

^ of R2. 

3 . 

% of R3. 2a. 

4 . 

t of Rig. 3a. bp. 

6. 

g of R3. 4a. 

6. 

f of 12a. 

7 . 

'tl of ;£92. igr. II<^. 

8. 

1 of £70. 4 J. 

9 . 

Off of ;^99. 

10. 

5$ of Ri 2. ga, 8/>. 

11. 

R^+Rii- 

12. 

R2J-R1J. 

13 . 

4 t of £2. iii. 7\d. 

14 . 

4 i^ of £g. 

16 . 

lY» Of;^I. 

16 . 

R13. 12a. 9/.X35. 


17 . R13. 

1 3a. bp. X 

tx*j. 

18 . 

£x. 7 S. 6rf.x||. 


10. ;£lO. 

lOJ. io^</. 

xfJS* 

20. 

R2S. 120. 9A'^7®flV 


21. £ 100, 

, 3 j. 4irf. 4 

-2* of |. 

22. 

31 of I cwt. 1 qr. I i 

lb. 

23 . 2f of 

12S yd. 2 

ft 7 in. 

24 . 

of 1 hr. I min. 1 

sec. 

2 S. ^ of 

3 bus. 2 pk. 1 gall. 

26 . 

of 3| of Ri 2. ga. 

3 />- 

27 . iof^ 

tri 

• 

0 

4 «-i 

0 


28 . 2^ o^ 6| of R7. 9<i. 3^. +7J of Ri. 3a. 4i>. 

29 . f of 4* of £;i, i 2J. of £1. 6j. td. 

30 - ;^ 7 !i+§ of i 5 r. + 7 J.^i+ 4 > of £l. 3 J. 

3 L. Ri 3 K 3 g of 7a.-K2. Aa--^ii+ 7 h of R3. 

32 . I 2 S of R2. 9 a. +i^ of R7. 8a.+^s of R9. 4a. 

33 . i of ^ ofi +§ of f of 2S. 6d. +1 of io\d. 

^ 4 . I of ^ of Ri +1 of f of 3a. gp. +§ of 7J/». 

U 5 . Is of £i+i of 2 guineas -f of 3J. 9d. + ^ of^is. 

36 . J of a guinea +1 of a crown -1 of 35. 6d. 

« • 

37 . J of R7. 8a. 6/.- ^ of 7a. 7p. of of SS< 

.88. ^^ofRS. 9a. + ^^’-of^ofR9. oa. 7^. 

7“t 47 7i 

30 . (3i^ 3 i) of £ 3 - 9 f- +(^)® of 27s. - of 5r. 

40 . Arrange | of R7, xs of R6. 1 la. and Rf in order of magnitude. 

41 . f of 1^ of a sum of money is £7. 7s. 7d .; tind the sum. 
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42 . What is the sum, of which is R3. 90. ? 

43 . From } of a certain sum of money when'jt of R3. 7«. is 
subtracted the remainder is Rt. la. ifi .; find the sum. 

44. Fiiidtbevalueof|-^^:itjOfjl^ofSso. 

3 -^ 

45 . Simplify of £1 + l^g of ' of 15f.+-^“-J. 

• 

131 . To express one quantity as the fraction of another. 
Example i. Express 13a. 4^. as the fraction of Ru 

Ri 16 48 6 


Note 1. R7.13u. 4 A « R7 =R? “ R? I 

Example 2. Express R2. la. lOp. as the fraction of R3. 2<i. 9/. 

The 

R3.20. gp. 609 3 

Example 3. Express § of R2. 30. as the fraction of -f of R8.90. 

. Thefractioe-i2t5!l3“-4m.=J13S«i,.eJo_, 

|ot>Rs. 90. 5x137 3x137x3 1233 


Note 2. tl'be above questions may be put in any of the 
following forms : 

(1) Express R2 as the fraction of R5. 

(2) Reduce R2 to the fraction of Rj. 

(3) What part is R2 of R5 ? 

(4) What fraction is R2 of R5 ? 

(5) How many times is Rs contained in R2 ? 

(6) What is the measure of R2 when the unit is R5 ? 

(7) Express R2 in terms of R5 as unit. 


Example 4. 
Rli. 150. 


Reduce I of Rs +5 of R2. 30. to the fraction ot 

I of Rs+f of R2. 30. §x8o+f x3; 

Rii. 150. 7 19^ 

_ 2x8ox4+3x3SX3 _ 953 ^ 

“ 191x12 “191x12 "“12' 


The fraction 



MISCELLANEOUS EXAMPLES 11$ 


5 . A has R14. 7<t. 4ip.f and has 3f times as much as ^ ; 
what has B ? 

6. A person owes a guinea to ^ach of 3 creditors ; to one he 
pays ^ of bis debt, to another | and to the third $ ; what sum 
will he be still owing altogether i 

'f. After taking out of a, purse | of its contents, § of the 
-remainder were lound to be 13^. what sum did the purse 
contain at first ? 


8. A post is divided into 3 parts ; the first part is i of the 
whole length, the second | of the first, and the third is 3 ft. 6 in,; 
find the length of the post. 

0 . Five brothers join in paying a sum of money ; the eldest 
pays ^ of it, and the others pay the remainder in equal shares, 
^d thereby each of them pays R20. 7a. yip. less than the eldest 
l^otber ; what is the sum of money ? 

wlO. Find the sum of money that shall be same part of 
£3. loj. that 2 lb. 3 oz. Avoir, is of 3 lb. 2 oz. / 


11 . What is the sum of money which is the same fraction of 
•ft2. la. that 7 yd. i ft. is of ii yd. ? j I 

<lX 

12 . What fraction of Ri. 13a. yp. must be added to -J of 

of 4^* to make the sum equal to Ri ? 

13 . If the American dollar be equal to £^i, what fraction is 3 
of a dollar of ^ of a guinea ? 


14 . Reduce the difference between i lb. Avoir, and i Ib. Troy 
to the fraction of | of i lb. Avoir. 

16 . Reduce the sum of i of £1, | of is. and } of irf. to the 
fraction of | of a guinea. < 


10 . A cask contains 35 gall. 2 qt. i pt. of wine ; what part of 
it must-be taken out to fill 5 quart bottles ? 

17 . Find'the greatest sum of money which is contained in 

each of % of R3. Sa. 4p. | of R7. 9a. Sp. and | ofla. a whole 

number of times. 

A 

18 . Find the least sum of money that contains each of | of 
Ri. 3 «- 3p-> i of R2. So. and of R7. 9a. 6p. an integral number 
of times. 


10 . A sum of money increased by its fifth part amounts to 
R3. 15a. ; what is the sum ? 

20 . What part of 5 units is of a unit ? 

21 . Standard silver is coined at the rate of R2. 6a, 10^. per 
ounce; find the least integral nnmber of ounces that can be 
coined into an exact number of rupees. 
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22 .^ Find the least intefTral number of pounds Avoir, that 
contains an exact number of ounces Avoir, and of ounces Troy.' 

13 . From a rope 30 ft lon^, as many pieces as possible are 
cut off, each 3^ ft. long ; what fraction of the whole will be left ? 

t 

S 

XXV. DECIMALS. 


132 . In the ordinary system of notation the value of a figure 
decreases ten-fold at each step of removal from left to right, thus, 
^f a certain figure represents hundreds, the next figure to the 
fight will represent tens ; and the next units. If by a natura 4 
extension of this system of notation we place figures to the right 
of the units’ figure, the figure immediately to the right of it will 
represent tenths, the next figure will represent hundredths, the 
next thousandths, and so on. Thus i 



• 

m 

M 

m 

in 

•e 

• 

in 



u 

C 


e 


0) 

c 


a 


0 



4 


2 12 


• 

• 

in 

in 


cn 

rC 

P0 





in 


na 

e 

0 




0 


•d 

in 

S 



c 

0 

1 

0 

• 

0 

wCj 


V 

4-* 

«> 


3 4 5 


The numl^r indicated is twenty-one and two tenths, three 
hundredths, four thousandths, five ten-thousandtixs.” 

But in such a system of notation it is necessary to indicate 
clearly the position of the units’ figure ; and it has been agreed 
that the figure to whose right a point ( *), called the deciinaL 
point, is placed shall be the units’ figure ; and to distinguis.h 
this point from the one used as the sign of multiplication, it is 
placed towards the top of the figure. 

Thus 74 256 represents 74 units, 2 tenths, 5 hundredths, and 6 
thousandths ; and is read seventy-four two, five, six*'. 

74*056 represents 71 units, no tenths, 5 hundredths, and 6 
thousandths ; and is read ‘‘seventy-four decimal, zero, five, six”. 

0'205 or *205 represents no units, 2 tenths, no hundredths, and 
; thousandths ; and is read **decimal, two, zero five”. 


133 . A number expressed in the abpve notation is called ^ 
deodnxal or a deoimal fraction. The part to the left of the 
poiiit is called the integral part, and the part to the right lis 
(ailed the decimal part of the given number. 
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Note. Such numbers are called decimal fractions because 
each figure to the right of the decimal point represents a fraction 
which has some power of xo as its. denominator tnhus 2*34 

. 134 . The value of a decimal is not altered by annexinf 
ciphers to the right of the last figure ; thus, 2'35=»2'3SO=3'3Soo, 
ior, these ciphers do not alter the position of any of the other 
•figures relatively to the decimal point. 

Note. An integer may be expressed as a decimal by writinf 
ciphers in the decimal part; thus 12 —i2’oo. 

But the value of the decimal part of a number decreases ten¬ 
fold, a hundred-fold, ., as we place one, two.. zeroer 

immediately to the right of the decimal point. 


Thus 

•I 

is one-tenth ; 


"OI 

is one-hundredth ; 


•oor 

is one-thousandth ; 



and so on. 


135 . It will be observed that a decimal is multiplied by ic. 

100, 1000,.by removing the decimal point 1, 2, 3,.. 

places to the right ; and conversely, a decimal is divided by 10, 
100, 1000.. by removing the point i, 2,3,., places to the left 

Thus 20’3i =2-031X 10 

=203-1 .MO. 


EXAMPLES. 86. 

Express as decimals : 

1 . Three tenths. 3 . Two and one hundredth. 

3 . Seven hundredths. 4 . One tenth and four thousandths. 

,6. Eight ten-thousandths. 0 . Nine millionths. 

7 . Twelve and four hundredths and six hundred-thousandths. 

6. One hundredth and three thousandths and five millionths. 

0. One ten-thousandth and one hundred-millionth. 

10 . One hundred and five tenths and two thousandths. 

Multiply and divide each of the following numbers by 10, and 


by 1000 ; 

11 . 7. 

12. 29. 

13 . -2. 

a 

14 . ‘02. 

16 . 3'4- 

16 . 7-03., 

17 . 1*003. 

18 . *007. 

10. 39 “. 

20. 23-45. 

21. 3000. 

22. 123*2. 

23 . Write down the number which is ten-thousand times ‘ooooi. 
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24 . Write down the number which is a millionth part of loooo. 

26 . Hoiw many tenths of an inch are there in 3*5, 7*05 and 
4 inches respectively ? 

20 . How many tens-of-inch'es are there in 2*5, ’6' and 3 inches 
respectively ? 

136 . To convert a decimal into the equivalent vulgar fraction. 

Example. Express and a'Oiy as vulgar fractions. 

By the preceding Art, we have, 

(i' 7 i= 7 i 4 -roo-,Va ; 

(ii) 2',oi7 = 20i7-Hiooo=5gJ5 ; 

or, 2 -OI 7=2 + -OI 7 = 2 + I 7 -rIOOO- 2 iiJo“l 8 oB- 

Hence the rule : Write down the given number suppressing 
•he decimal point for the numerator, and for the denominator 
write I followed by as many zeroes as there are figures in the 
decimal part. 

137 . To convert a vulgar fraction having some power of ic 
as its denominator, into the equivalent decimal. 

Example. Express and as decimals. 

(0 15 = 12-5-10 = 1*2. 

(•0 aifB=I2-M00 = *I2. 

(iii) ’i^ti = J'2-MOOO = *OX2. 

Hence the rule : Take the numerator and in it place the deci¬ 
mal point after as many figures (counting from the right) as there 
are zeroes in the denominator. If the number of figures in the 
numerator be less than the number of zeroes in the denominator 
prefix in the numerator the requisite number of zeroes. 

• 

EXAMPIiES. 87 . 


Express as vulgar fractions in their lowest terms. 


1 . *4. 

2. *83. 

3 . 

*04. 

4 . 

i’ 5 . 

6. *074. 

0. *0125. 

7 . 

*0025. 

8. 

*075. 

8. 2 * 83 . 

10. *725. 

11 . 

4*00356. 

12. 

7*225. 

13 . *625. 

14 . *0625. 

15 . 

1*11. 

16 . 

• 

00 

17 . 81*0005. 

; 18 . 6 * 4375 . 

IS. 

5*0096875. 

20. 

70'oooo4. 

Express as 
lowest ierms : 

mixed numbers with the* fractional 

parts 

in their 

21. 2*5. 

22 . 7*25. 

23. 

8*125. 

24. 

175- 
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26 . 2-025. 26 . 3-05. 27 . 9*0125. 28 , 6-0075. 

? 9 . 3-0005. 30 . ^7’oS7S. 3 L 12-225. 32 . il*i. 

S 3 . 2-0001. 34 . 1-2221875. 86. 1-0007225. 36 . 12-08056640625', 


. Express the following vulgar fractions as decimals : 


37 . 


38 . 

PO 

yjs 0- 

38 . 

120 

10’* 

40 . 

ffiS- 

4 L 

iiPaff- 

42 


43 . 

322 

loSoa* 

44 . 


45 . 


46 . 

loVcFD* 

47 . 

200050 

48 . 

isSoaff* 

48 . 

125 ten-thousandths. 

60 . 

790 millionths. 

• 


138 .^ The operations of addition, subtraction, multiplication 
and division of decimals are performed exactly in the same way as 
in the case of whole numbers. Hence it is an advantage to use 
decimals in preference to vulgar fractions. 

133. Addition of Decimals. 

Example. Add together 72-305, 7-06 and -7896. 

We set down the decimals one under another, point unde? 
point; thus 

72-305 

7-06 

•789 ^ 

80*1546 Ans. 

We then add as in the case of whole numbers, taking care to 
p^ace the decimal point in the sum under the column of points. 


EXAMPLES. 88. 


Add together 


1 . 

3-12, 12-023, -32, 47. 

2 . 

■01, 30, 7‘469. 

* 3 . 

39-007, -OGOS, 3, 1-3022. 

4 . 

1-3. ’025, 79 , 'oos. 

6. 

1-23, 2-345, 6-7891, -OOOOI, 

6. 

•04, 004, -93, -026. 

7. 

4'07, -089, 2-7012, 3'1398. 

8. 

•0009, goo, 9'909. 

8. 

3’3» 1070902, 004, *4, '12. 

10. 

7, -892, -01, -098. 


IL 700+32-7269 + *oo903 + 3-4 + 263-86407. 

12 . •! + -00095 + 84*0563+7 3 +32 5 ‘6 S432. 

13 . 6-3+617-241+ -0078+37 -045 + 8-6943 -1- ’o I. 

14 . -74259+346-274+300 + 10-00001+-207. 

15. -0705+705 +7*o5,+2o*oooo7 + 01 +-00043. 
10 . R40-004 + R7-2007 + B00008+8300-03. 
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5421 a +£39*407+£’07078 +£700. 

18 . 30 min. + '004 5 min.+77089 min. + 37685 ^lin. 

19 . 329 ft. + ’01 ft. +3'i ft.+*057 ft. + *308 ft. 

20. 2‘2in.+3o o3 in.+*369 in.+7072 in.+8 0008 n. 

140. Subtraotion of Decimala. > 

Example. Subtract 3’587 from 16*29. 

We arrange the numbers as In the case ofiaddition ; thus 
• i 6’29 

-3115Z. 

12703 Ans. 

We then subtract as in the case of whole numbers, supposing 
a zero (or more where necessary) annexed to the ri{|ht of the 
minuend, and taking care to place the decimal point in the re¬ 
mainder under the column of points. 

EZA.MPLBS. 89 . 

Subtract 


L 

37*039 from 44*123. 

2. 

7*0389 from 9*01. 

3 . 

*00078 from 1*1. 

4 . 

100*389 from 300*09234. 

6 . 

37*35 from loo. 

6 . 

102 from 306*103. 

7 . 

*000725 from *001. 

8. 

•0001234 from *012. 

9 . 

•12345 7*6789123. 

10. 

3*1705 from 345'987i. 

IL 

7*325 froiJl 8*025. 

12. 

*9375 ffom 3 0005. 

13 . 

fii 9999 from R9. 

14 . 

;£32 0oosi from£j 


Find the value of 

15 . 3*783+7*002-*0079+•!-rooooi, 

18 . 700-*007-*7078-3*12343+*00225. 

17 . 100 - *0072-3*93 45 -12-• I. 

IB. 2000 - ( 079 + 367002 - 3*0012). 

19 . 1*345--'072-(3123-30*321)+ 100. 

20 . Is 3*1415926335 more accurately represented by 3*14159 
or by 3*1416 ? 

21 . Is 2*718281828 more accurately represented by 2*7182 or 
by 27183 ? 

141. Kultiplloatlon of Dsoimala. 

If we take any two decimals, convert them fnto vnlgar fractious 
and multiply these latter together, we find that the numerator of 
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the product is the ptoduct of the two given decfmals^ with their 
'decimal points suppressed and that the denominator is i followed 
• by as many ciphers as there are decimal places in the two^iyen 
numbers ; and if now the product be reduced back to the equiva¬ 
lent decimal, it will contain as mAny decimal places as there are 
, ciphers in the denominator. Hence we have the following rule^ 
oa^e Multiplication of Decimals : 


Multiply the given numbers as if they were integers, and mark 
off in the product a number of decimal places equal to the sum 
of the numbers of decimal places in the two factors. If the 
number of figures in the product be less than the number of 
decimal places in the two factors, prefix the requisite number 
•of ciphers. ^ 

* Example^ Multiply 13*325 by 3*2 and *00046 by 3* 


I3‘32S 
3*2 


(ii) 


26650 

J9975. 

42-6400=42’64 Am. 


■00046 

276 

■01656 


Ans, 


EXAMPLES. «t0. 

Multiply 


1. 

33-4 by 2-3. 2. 

7-24 by 5. 

3. 

67'2 3 by '002. 

4. 

30 03 by 200. 5. 

■032 by *032. 

6. 

■045 by '0072. 

7 . 

Soo'ooS by *035. 8. 

34^I2345 by 72. 

9. 

■0202 by 2030. 

10. 

403o’4 by '0075. 11. 

4*379 by ' 37 . 

12. 

•00125 by '25. 

13. 

IO‘6o7 by 402000.14. 

■000625 by 12800. 

15. 

72 5 by *0008. 

16. 

6400 by -00125. 17. 

5-12 by 42*25. 

18. 

46*025 by I3’8. 

19. 

■0064 by 0125. 20. 

•00846 by '005. 

2L 

•007853 by ■00476 

22. 

56 87s by -0144. 23. 

•015625 by ^006 4. 

24 . 

•0204 by 40'2. 

25. 

700 by *005. 26. 

79 235 by 39 02. 

27. 

40‘2S by 30^04. 

28. 

12-8 by '0075. 29. 

i‘i20o5 by •12005. 

3 a 

9 005 by 5‘40005. 

31. 

2-5 X 2-5 X 25. 32. 

■25X^25X^25. 

33. 

*05 X “oS X •02. 

34. 

1*2 X IS X -12. 35. 

II X 1*1 X ‘n. 

3a 

20X^2X'25. 

37 . 

•0005 X ■oos X '05. 

38. 7 X ’7 X ■oy X 7000. 

39. 

*3 X ’03 X -003 X 30. 

40. 2000 X *005 5 X 2*5. 


Find the value of 


41. (6^2S)2-(‘5)9. . 43. (74‘S-*oo7)>f035. 

43. 76-37 X 009' 44. (’05)2 + 4*5 x 20. 

45. rS x 7S - 7S X -075 +( 7 * 5 )® - (7*5 - 75) x -075. 
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148 . Division of Decimals. 

I. ^Vhen the Divisor is an Integer : 

Example x. Divide 8o8’9 by-25. 

'* Process : 2S)8o8'9( 32’3S6 Ans. 

7 S 

58 ■ 

i?. 

89 

75 

140 

i= 5 _ 

150 

150 

Here we divide as in the case of whole numbers, taking ,care- 
to place the decimal point in the quotient as soon as the division 
of the integral part is finished. 

If there is a remainder (as in the above case) after division, we 
affix a zero to the remainder, and divide. We treat all successive 
remainders in the same manner, and c ontinue the division unUP 
the required number of decimal places in the quotient is obtained, 
or until there is no remainder . 

Note. The method of short division may be employed with 
advantage when%he divisor does noi exceed 20, or when the 
divisor can be expressed as the product of factors each less than 20». 

Example 2. Obtain the quotient to five places of decimals in 
the division of ‘025 by 7. 

Process : 7 ) '02; 

•00357... Ans. 

II, When the Divisor is a Decimal ; 

Remove the decimal point in both the Divisor And Divi^nd 
as many places to the right as will make the divisor a whole 
number ; and then divide as in the preceding case. 

Note. Observe that removing the decimal point in the divisor 
and dividend an equal number of places to the right is equivalent 
to multiplying the divisor and dividend b^ the same number ; and 
that if me divisor and dividend be both multiplied by the same 
number the quotient is not altered. 
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\Example 3. Divide I2'96 by_ij,o' 3 jL 
Here we divide 129*6 by 108 : 

108 ) 129*6 ( 1*2 Ans. 

- 108 _ 

216 

216 

Example 4. Divide 34*6 by *08. 

Here we divide 3460* by 8 : 

8) 3460* 

432*5 Ans. 

143. A vulgar fraction may be expressed as a decimal by 
dividing the numerator by the denominator. 

Example. Express ^ as a decimal. 

Trocess : 5* 

' *625 

Note. The following results are useful : 
i=‘S; i=‘25; *i£=7S; J='J2 s. 

EXAMPLES. 91. J 

Divide 

1 . 29*21 by 23. 2 . 34*3 by 25. 3 . 129*6 by loS. 

4 . *03096 by 72. 6. 457*7 by 230. 0 . *06227 by 1300. 

7 . *04009 by 1520. 8. 370S by 360. 9 . *00281 by 1405 

10. 8357 by 488. 11. *001007 by 47500. 12. 431*376 by 8170 

Divide, finding the quotient as far as the fifth decimal place : 


13 . 

42*5 by 23. 

14 . 

•0269 by 281. 

15 . 

197 by 79. 

16 . 

*041326 by 101. 

17 . 

*0079 by 372. . 

, 18 . 

312 by 84. 

19 . 

356*5 by 273. 

20. 

6*5 by 342, 

21. 

*0042 by 121. 


Find the quotient, by Short Division, to njot more than 6 places 
of decimals, in the division of 


22. 

4*12$ by 2, 

23 . 3*73 by 8. 

^ 24 . 

*034 by 7. 

26 . 

21 *34 by 90. 

26 . 134 by 11. 

27 . 

36*7 by 16. 

28 . 

*04321 by 80. 
Divide • 

29 . 8*567 by 13. 

30 . 

*01 by 6. 

31 . 

*3125 by *01. 

32 . 8*454 by *024. 

33 . 

*5568 by 2*32. 
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34 . 

6’33 by '0023. 35 . 

17*28 by *0144. 36 . 4 by *00625. 

37 . 

•00231 by i’405. 

38 . 1*77089 by 4735 * 

89 . 

*00005 by *0000025. 

40 . 816 by *0004. 

41 . 

84*375 by *00375. 

42 . 2374*465 by *0495. 

43 . 

*830676 by *000231. 

• 44 . 33 ' 3 -J 3 by *00275. 

45 . 

7 by *0004. 

V 46 . *0007 by *0005. 

47 . 

5*625 by *0000075. 

• 48 . *0003753023 by *0476. 

^'ind the quotient to five 

places of decimals : 

49. 

3 ' 4 il-r‘ 027 . 

so. *3125-1-*06. 

6i, 

•2-j-’Oo6, 

, 52 . *000753-=-*009. 

63. 

•00000 X -r *0000431. 

64. ■5-^76•9^342. 

55 . 

4000-h'000121, 

58 . *666566 -i-* 00 - 3 . 

67. 

•007-r •00073. 

58 . 4 00634 -=-*329*255. 

Employ Short Division in finding the quotient to not more 


than 0 places of decimals : 


59 . 28-=-*oS. 

60 . 

3*76-=-005. 

61 . 

•0076--*003. 

62 . *0101-=-*0016. 

63 . 

* 000012 - 7 -*13. 

64 . 

229-^*007. 

65 . 39*4*007. 

08 . 

4*767 -h *004. 

67 . 

x 37 S^’oi 2 . 

68. * 02 -rI*l. 

Simplify 

69 . 

*03-r 1*4. 

70 . 

3'4-i-*oo9. 

*0075x2*1 
*0175 ■ ' 

72 . 

1*18 304 

- X 

*152 2'95 

73 . 

*0^1 X S7 

171 


Convert into decimals : 

74. *. 75. i. 78. |. 77. 78. ^ 

79. iiV 3s*S' 9at' SaV* 


Express as decimals as far as the fifth decimal place : 

84 . i. 85 . J. 88. ?. 87 . 83 . 

89 . 00 . 7i“i. 91 . 92 . loA^. 93 . 


.\rrange in order of masnitude, by rediicinif to decimals as 
far as the fourth decimal place : 


94. 

97. 



95 . 

93 . 


.18 7 

11 > IffJ !<• 

7 111 :! 

SD) ^cr* 


5 n>n 5 >? 6 * 

»0. 


Reduce to decimals : 

100. ^ of ‘027. 101. 'o2i of 4^. 

102 . i of 2 X 8’36. * 103 . J of ift-i-'os of 24. 
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144, H. C. F. and L. C. H. of Deoimals. 

find the H. C. F. or the L. C. M. of Decimats, affix ciphers 
(w1>pre necessary) so that all the given numbers may have the 
.^^ame number of decimal places ; then find the H. C. F. or the 
L.. 4 fM. of them as if they were integers, and mark off in the 
result hs many decimal places as there are in each of the 
• “lumbers. 

Example. Find the H. C. F. and L. C. M. of 3, i‘2 and 'ofi. 
The given numbers are equivalent to 3*00, i '20 and ’06. 

The H. C. F. of 300,120 and 6 *=6 ; their L. C. M.«=6oo. 

The H. C. F. required—'06 ; 
and the L. C. M. required—6*00=6. 


EZAKFLES. 98. 



Find the H. C. F. 

and 

L. C. M. of 




1. 

375 , 7 - 25 - 

2. 

72*12, *03. 

3 . 

•02, *4, 

•008. 

4 . 

1*2, *24, 6. 

6. 

1*6, *04, *005. 

0. 

2*4, *36 

, 7 * 2 . 

7 . 

•08, *002, *0001. 

8. 

3*9, 6*6, 8*22. 

9 . 

•6, *09, 

1*8. 

10. 

• 

00 

0^ 

0 

• 

11. 

20, 2*8, *25. 

12. 

V 5 , ’ 25 , 

,*075 


XXVI. RECURRING DECIMALS. 

145. In the process of reduction of vulgar fractions to 
decimals, it will be found, in some cases, that the division does not 
terminate ; so that the quotient can be continued without limit. 

Example^ Reduce i j to a decimal. 

S5 )!£ _ 

•34S4b4S— 

146 . We can tell beforehand whether, in any particular case, 
the division will terminate or not. 

Let the fraction be in its lowest terms ; then if the prime 
factors of the denominator are each of them either 2 or 5, the 
division will terminate ; and not otherwise. 

Thus , 

(0 -ia ( will produce a terminating decimal. 

(ii) 'It produce a non-terminating decimal. 
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EZAKPLS8. 9S.' ' 


State, in e^ch case, whether the equivalent decimal ie tet'mktf*' 
in^ or non-terminating : 


1. 

i. 

2. 


3. 

h 

4. 

St 

5 . 

,«• ■ 

6. 


7. 

33 

131 * 

8. 

iV®. 

8. 

AV 

10 . 

to 

11. 

3H. 

12. 


13. 

74* 

14. 


13 . 

hU. 


^ 16 . Write down those numbers between l and 20, !(ii.lRch 

being denominators effractions in their lowest terms, will produce 
non-terminating decimals. 


147. In non-terminating decimals, certain digits must reeur 
over and over again. 

Consider the fraction |. In the process of division the mily 
remainders possible are 1, 2, 3,4, 5 ; consequently, after five steps 
at most, we must come to a remainder which has occurred before, 
and therefore from that point we must have a recurrence of the 
remainders, and therefore of the digits in the quotient. 

Example i. t=’6666666... 

ExamP’ei. iS“- 3454 S 4 S— 

Note. It may be noticed here that division by 3 or 9 gives 
a period (See Art. 148) of digit ; division by ii,. a period of 
i-MO digits ; division by 7 or 13, a period of six digits. 

148. Decimals in which certain digits recur are called 
recurring deftmale. 

Note. A recurring decimal is also called a periodic, re* 
peating or circulating decimal. 

The whole body of digits which recur is called the period.. 
Thus, in '0666... the peiiod is 6 ; in * 3454545 ... the period is 45. 

149. I n writing a recurring decimal we usually stop at the end 
of the first period and place dots over its first and last digits. 

Thus *666666. is written ; 

•373737.*37 ; 

'3454545. ■34I ; 

•34576576..'.. *3457^. 

A pure recurring decimal is one in which the period com^ 
mences immediately after the decimal point; as, *6, 'jy. 

A mixed recurring decimal is one in which one or more 
figures preeede the period ; as, • 34 §, •34!?^. 
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EXAMPLES. 84. 

I a. as the fiaction of Ri. 

. a', the fraction of its denomination. 

*'''ac’'«nofits denomination. 

4 A to the fraction of Ri, 

to the fraction of R3, {oa. Sp. 

}. 3rt’. 4 A of Rio. oa. 4p. ? 
lb. 12 oz. 15 dr. of 3 cwt. 3 qr. 21 lb. ? 
nd. 3i: seers- is 7 seefS 5 ch. ? 
ni. is 2 rni. 441 yd. i R. ? 

5 .trail. 2 qt. I pt. of 10 -all. 2 qt. i pt. ? 
a guinea is 7s. tld. ? 
a ton is 12 lb. 13 oz. ? 

IS R7. Ha. 4^. contained in Ro. 8a. ? 
is 3 d;i. 7 hr. 8 min. contained in 8 da 

13 ^ ioJ2</. oi\{,z. g.t. 7d. ? 
f'i guinca-s ol ? 

<ioL s ibi .V«. .5 d„.., 

9 A as the fraction of 7a. 9/. 

W. as tlie fraction of ys. gd. 
la. as the fraction of R7. 
as the fraction of Rro. loa. 10/. 

5 j. 2,r. as the fraction of .^5. 7^.’^,,/ 

/. to the fiaction of a crown! 
ui. to the fraction of C. 

- ,,,. 9« to the fraction of R9. 7^. 

t^piess V of R2. 3«. as the fraction of li of li5. 


XI4 
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46. 


34 . Express 3^ of 14 i. ga, as the ^^tion 

36. Reduce j of i^ of u. 7^^- to th i^tractic 
38. Reduce | of 2 Rio. Iba, i to the 

37 . What part of ^ of 3 md. 19 seers 8 ch. 

88. What part of ^ of 7 cwt. 7 Ib. is ^ of a 
30 . What fraction of 2^ of ^ of 2 tons is | 

^ 40 . What fraction of a furlong is I of 7| o 

41 . How many times is S of 7 lb. 7 oz. 7 di 
a quarter ? 

42 . What fraction of of a foot is a pole 

43. Wliat fraction is J of a gallon of f of a 

44 . Express ^ of i hr. 15 min. as the fracti 

45 . Express c f^^homs as the fraction of 

46 . What fraclftm of of/30. 13J. 2?rf. i 
1 lif/. ? 

47 - Express R/* —* of R 5 as the fraction c 
48 . Reduce to the fraction of 12. 

40 . Reduce R7J — J of R7 to the fraction ol 
60 . Express J of f- of 21s. as the fractic 
6l- Expr^s ^ of I2J. 6^/.+ 2 of i6.r. 6 d. as t! 

Express 1*. of loj, + § of 5^*. 4^, —I 

as the fraction of 2 s* 

63 . What fiaction of J of 2 js. is ^4 of ( 

4 ? 

MrSCEliliATTEOnS EXAMF 

■ 1. Express the difference between the g 
the fractions, and as the fraction o 

8. A clerk commenced work at a salai 
which was each month increased by J of 
month ; what was his third month’s salary ? 

3- A gives away r. of R 50 . He gives i 01 
Cy and tiie remainder 10 D, How nuich does e. 

4 . A sum of money is divided amon^ 3 me 
1 of it, the second ^^y and the third the remaim 
4^fly what is ttie entne sum divided ? 



R 3 . 


'h-‘ ^ '’A 



r- ■■■ 

. • .1 

• V' • r*' ‘ . 

■ ■■ •' ■" i - 


C-'S 




■ K 


. «« 

4 * 




' 4 l 


■ '4. 

. v' # .*|h 

• .; V . , » f . ; 

i -yi-r 


/.J 


M 





I 
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Note. It. may be r . 'iced that dK;itnals 
yeqoivaleot to fra^ions y th denominator 7 are 
recurring:'decimaitAall of which contain 
/theu^ame digits 1428^7. I.ahesc digits be ar- 
'^anged in a circle, as in the annexed diagrai^ we 
' may dbtain the decimals equivalent respectively 
to fi Ti by*beginning ia turn with 1,2,4, 

5 . 7 , \ i^d readi&g oil the remaining digits in 
•order in the direction of the arrow-heads. 


1 



Thus %»=*i428S7 ; f = '285714 ; ^“*428571 ; and so on. 


EXAMPLES. 9t. 


Express each of the following as a recurring decimal: 


1. 

i. 

2. 

2 

V - 

3. 

?• 

4. 

J- 

6. 

1?. 

e. 

fS* 

7. 

7 

ITf 

8. 

*11T- 

9. 

ill- 

10. 

3i*t- 

11. 


12. 


13. 

;oooo. 
aSITi - 

14. 


16. 


10. 

w- 

17. 


, 18. 

10^3. 

19. 

7iV 

20. 

9iV 

21. 

m- 

22. 

Va®- 

23. 

4U- 

24. 

3542 

102&* 

25. 

544 - 

ize. 

2t-3. 

27. 

46^ 

7. 28. 

39 -j- 22. 

29. 

8-^63. 

30. 

44-5-9. 

3L 

4 . 

32. 

l^S- 

33. 

SHB- 

34. 


35. 

bb4vb* 

36. 

8A- 

37. 

. 3iV; 

38. 

1 

17- 

39. 

n. 

40. 

2 

25- 

41. 


42. 

I-~IOOI. 

43. 

•3^ 

•13. 

44. 

•2 

-45. 

•03 

•OOH* 


46. 

*3 

2 + - 

I'l 

47. 


2 

!-3‘ 

48. 

I+:— • 
-07 

48. 



50. 

4i. 

■007" 

61. 

37 

44* 


52. 

•004 

54 ' 


150. In a given recurring decimal, the period may be sup- 
,posed to begin at any point after the hrst repeating figure. 

Thus *3272727... = '327=*3272 = ’327i7 = etc. 

■Again, the number of figures in the period of a recurring 
■decimal may be without altering the value of 

the decimal. 

Thus *327='32727 = *3272727 = etc. 

151. Recurring decimals are said to be similar when they 
have the same number of non-recurring figures, and aiso the same 
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number of recurring figures. Thus '3 and ’6 are similar recurring 
decimals ; '327 and 2‘45^ arc similar, yi*. ^ ■' 

15®. Two or more given recurring decimals can alway/ he 
made similar. • 

Take the recurring decimals 2*3, *245 and *25768, P 

Now the highest number of non-recurring decimal places in'' 
any of these numbers is 2 ; and the numbers Of figures in ‘the 
poviods respectively are i, 2, 3, the L. C. M. of which is 6. 
Therefore the given recurring decimals may be made similar by 
extending each of them to eight places of decimals, the first twO' 
places being non-recurring and the last six places being 
recurring. 

Thus 2-3 = 2-33333333 ; 

•245 = •24§45454 ; 

■2S76S = •2576876S. 

EXAMPLES. 95. 

In each of the following recurring decimals begin the period 
at the fourth decimal place ; 

1 . • 2 j 45 - 2. *3476. 3 . -67. 4 . *2345. 

6. 00123. ‘^2545. 7 . *1234. 8. *123455. 

9 . Extend * 34 , ’24 and *2678 so that,they may have the same 
number of figure 9 |>in the period. 

10 . Extend ’162, ‘1234 and *3765 so that they may have thc- 
same number of recurring figures. 

Make the following sets of recurring decimals similar : 


11. 

•23, *78. 

12. 

• 345 , 75 , '72. 

13. 

•307, *76. 

14. 

•075, *7, -000123 

15. 

■238, *1234, -o’^. 

16. 

‘ 3 , ’ 7 f>, 7230. 

17. 

•7, * 124 , *24723. 

18. 

3-4, *268, -123. 

19. 

3 402, 78 i 3 , '3?. 

20. 

-423, *72, *1203. 


153. To express a recurring decimal as a vulgar fraction. 

Example I. *3 = *55555... 

Now, 10 times *5=^5-5555... 

and -5“ 'SSSS- 

iSubtraciring, 9 times ‘3 = 5; 


• • 
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Example 2. 

•a34§=-2345454;... 

Now, 

10000 times ‘234§=2345'4545... 

and 

100 times -2345= 23-4545... 

Subtracting, 

9900 times ’2341=2345-23; 

• 

« 

.. 2345“-^ 7700 —• w 

ExamHe 3. 

ir *•' > 

3'6i = 3-622222... ■' 

Now, 

' ' ibo 'times 3-62 = 362-2232... 

and 

10 times 3 62= 36-2222... 

Subtracting, 

90 times 362 = 362 — 36 ; 


• ,i!: 4 _ 30 s-ao , 

• . 3 02— g'Q—-• 


154 Hence we deduce the following rule for reducing a 
recurring decimal to a vulgar fraction : 

For the tjumcrator the integral number formed by all the 
figures up to the end of the first period, subtracting the integral 
number formed by the figures (if any) th >t precede the first period; 
for the denominator take the number formed by as many nines as 
there are figures in the period, followed by as many ciphers as 
there are figures between the decimal point and the first period. 


Example r. 
Process: 
Example 2, 
Pr ocess : 
Example 3. 
Process : 
Example 4. 
Process : 
Example 5. 
Process : 
Example 6. 
Process : 


Find the vulgar fraction equivalent to '3. 
'3=f=i- Ans, 

Reduce :45 to a vulgar fraction. 

Express *0476 as a vulgar fraction. 

0470 = -gg55- — j-y. JinS, 

Express •ooiy? as a vulgar fraction. 

•00271 =715 tiB- 

Express 2-37 as an improper fraction. 

2 37 -= Vo- “-4V- 

Express 2’37 as a mixed number. 

2-3H 2 + 37 -2 + *^52 =“ 2 + - 2I Aus. 


17 ote. It follows from the rule that •9=J- = i ; similarly 
•o9=*i and •oo9s»'oi ; and therefore 29=3, ''2'39 = 2'4, 2'3459 
=2 346 ; etc. Also -99“' 999 "= ■29.7= 3 ; etc. 

Therefore when the recurring part contains the figure 9 only, 
the recurring part should be omitted and the preceding figure 
increased by unity. 


C. A. 9 
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EXA.KFLES. 96. 

Express as vulgar fractions in their lowest terms : 


L 

•6. 2. ’iS. 

3. *142857. 

4. •769236. 

S. 

•27. 6. *272. 

7. *378. 

8. -032. 

6. 

•00785. 10. *00825. 

11. •001064. 

12. ‘o§i. 

13 . 

3-013. 14. 3'433' 

16. 7028. 

16. 31-007. 

17. 

■5925. 18 . ‘OS. 

10. 2*619047. 

20. 10-2567. 

2L 

.*00123. 23. ‘0115^- 

23. -00729. 

24. -38148. 

26. 

■00675. 26 . ’024’ 

27. *6378. 

28. *2275. 

20. 

•00025. 30. ‘loooi. 

31. 3-0007. 

32. *02177. 

Reduce to improper fractions in their lowest terms : 

33. 

3*6. 34. 7-18. 

36. 1-34. 

38. 2*7^. 

87. 

1-075. 38. 3-03^. 

39. 10-275. 

40. 4 o 68(5. 

41. 

7-1236. 42 . 7'6S3i. 

43. 20-45906. 

44. I4‘0i3i. 

46. 

10-0227.40. 13-94230765.47. 11-001206.48. 100*00100. 

49. 

I *i *2 
Prove that —«— 

m m m S 

_!3. '± IS 

• • 

7 *8 


912 

3456 

7 "8 

60 . 

Prove that 

i8^-^_*5^^;45^;54 


11 I 

2345 

0 

6L 

Prove that * 1076925 •153846 *230769 *507692 ’ 

T 13 I 2 ‘ 3 " 4 ■ 

62. 

Prove that -=- 

•303 ‘4o4 * 5 o§ 

» 


1 2 

3 4 5 


Express as non-recurring decimals ; 


63. 

•09. 64. *3679. 

66. 1-69. 

66. *0009. 

67. 

*299. 68. 3-99. 

60. 3-999. 

60. 9*999. 


155. Addition and Subtraction of Beourrlng 2>eoi- 
mala. 

Ru’e for Addition : Make the decimals : add in the 

usual way and increase the last figure in the result by the figure 
(if any) carried from the first (to ihe left) column of the period ; 
then the «um will be a recurring decimal similar to the sum¬ 
mands. 

Subtraction is effected in exactly the same way, the only 
difference being that the last figure in the result in this case is 
diminished (and not increased) by the figure carried. 
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Example I. Add together 2 37S, '8173 and 4’3i, 
Process : 2-375 =2-37 57S757 

•8i73= ‘Si 73*73* 

4*3* 

7-50 307483 


7‘SO 307489 Ans. 


Example 2. 

Add together 7-634 and *85^. 

Process : 

7-634 -7-63 44 


•asi - -85 25 


8-48 (Sg Ans. 

Example 3. 

Add together 76S, *07 and I'oj. 

Process ; 

768- 76 8 


% 

0 

n 

d 


1-03 = 1-03 3 


1-87 8 
r_ 

I-S7 9—I-8S Ans. 

Example 4. Subtract 78372 from 4-071. 

Process : 4-071 —4-07 171717 

78373° 78 37 2372 

3-28 799^45 
3-28 799344 Ans. 

Example 5. Subtract -fidi from 6‘745. 

•Process : 6-745—6-74 55 

■862=- '86 26 

5*^ 29 Ans. 

EXAUFLES. 97. 

\ 

Perform the operations indicated below ; 


i. 

3 76 + -oi. 

2. 

789+-003. 

3. 

104+2-03+8017. 

4. 

3-072 +3-4+-oi23. 

5. 

3-45+ -6+712. 

6. 

•0312+0251 +'976. 

V. 

2-8i + -034- 00*4. 

8. 

8-3! +’6 +-oo 3. 

9. 

10 ox+‘0005+-3. 

10 . 

7-392+*37+’23i. 
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11 . •O 07 +’o 83 + ’oi23. 12. i’i23 + 3*7^+’4S76. 

13 . 1*30103+97+8'0934. 14 . *003+*063+*003. 

Vl6. x*3+’oi3+*i234+9*7^ >18- •oo4+*57+*234+1*1. 

17 . 7*3123476+ 1*6876523. 18 . •74 + 3*001+2*1234. 

19 . 72+3*oi23+*ooi234. 20 1 * 34563 + 2 ' 6 S 43 - 

21. 3*1347+7’032 + *07 + 1*345 + 

22, i*376 + *237o5+*oooi+*6+*37. 

23: 4*054*5+7*234+81+ ‘o4:.6H*o3 + *i2. 


24 . 

3 76 --*ooH 

2C. 

4*1302-I *0§2. 

26 . 

•4325-*0376+^ 

27 . 

2 -*? 6 -* 32 i. 

28 . 

3*46 - *07234. 

29 . 

3*4768-1*00+ 

36 . 

7 - *23476. 

31 . 

*9 - *oo§ 9 . 

32 . 

9*468-3*123. 

- 33 . 

2*4679-*00545. 

34 . 

I - *ioi - *46. 

V 36 . 

3*8972-0054. 

36 . 

*7284-*0123. 

37 . 

3 * 76 -*i 234 §. 

V 38 . 

* 12345 -*00057 

39 . 

7890738-18*0003256. 


40 . 

30- *37698034. 


156. Multiplication and Division of Beourring 
Oeoimals. 

Rule. RedTTce the decimals to vulgar fractions ; find the pro¬ 
duct or quotient as a vulgar fraction and reduce it back to the 
; equivalent decimal. But in the case of division, if the dividend' 
arid divisor arc both recurring decimals, it will be generally conve¬ 
nient to make them similar before reducing to vulgar fractions. 

Example i. \lultiply *69 by 7 ’ 3 . 

*09 X 7 *3 = ^9 XI V-l = IT X =§=*6. A ns. 

Example 2. Divide *6 by *75. 

•6+*75°=$+xo*t^“5^8. Ans, 

Example 3. Divide *732 by *027. 

•732 + *027 = *7323+*0277 “Jfao-+ tWij 
-Vt'r=\¥-2636. Ans, 

EXAMPLES. 08. 

Find the value of 


L 

•05 X ' 06 . 

2 . 

4*8 X * 24 . 

3. 

•i7 X 4*961 

4. 

•iix 1 * 5 . 

5. 

2*4 X *o4. 

6 . 

7*6 X 6*7. 

7. 

*5+'<5. 

8 . 

* 34 +* 0032 . 

.»* 

8*oi + * 0054 . 

10 . 

* 3456 + 22 ^ 6 . 

11. 

3 * 9 i+ 1 * 403 . 

12 . 

*i42857+*iS;. 

13. 

*oSi+* 546 . 

14. 

•0(S34+*iS. 

IS. 

•3i25+*6o4S. 
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1&7. Complex Fraotions iavolving DeoimOlB. 


Example. Simplify - 


•i of I . 


5 x-i ‘cS 


•SX’i “*'•08 0 e 1 I 05 8 

= 5 + 4 = 9 . Ans. 

EXAMPLES. 99. 

Simplify, giving each answer in decimals, 

- -0075+2-1 „ 4-255+ -0064 • _ 'oo^x-c 

1, "* ■ 

•0175 *00042 0022 

6-27 X 0*5 _ I? of Vg)>* ('75 of 21 3) 


7. 


8 . 


8 . 


11 . 


13. 


14. 


4 . 


Gof|)x 8 - 36 - (jof§) + i -4 

4-2-3-14 1*3 o f 4 g 1-83+2 0416+‘3-5 ! 

1-3+2102° -370(881' ‘ 1002 S +-0625 - 

•12 of (-0104 - ‘0 02) + *36 X *002 
•I2X‘I2 




2 16 ' *125 ■ 1-5 

L,+ 37^371 


3-42 


^’ 54 . 


100 7 

•I X'l X •! +'OI X 'OI X 'OT 
•2 X -2 X *2 + -02 X -02 X ‘02 

2 


10 . 


12 . 


C of if 7 >' 2' * 

•044x2-1 _ 3 -67602 3 

•00003 s ■^s-jxs-fr' 


2-8 of 2-27 f 4'4-2-83 

--- j . Of b 2 f . 

I’36 11*3+2639 j 


•175--nS of0 

•083 of y+-5 5 


16 . 


•037 -027 Ill -009 


__ 9-6 14*023 I . ■ • . • ; 30 

16. ,-x-^^^x I—X‘ 3 X r 74 i + -oo6x 

33 -9 29 4207 
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XXVII. DECIMAL MEASURES. 

158. Example i. Reduce S3‘4 to pies. 

Process; ^3-4 

16 

54 ' 4 o- 

12 

6s2~ip. Ans, 

EtampU 2. Find the value of 4*135 of 

recess : £4’i35 ' The is not reduced to shillings- 

_ 20 

j. 27()0 f The 25 . is not reduced to pence. 

21- I 

d. iS-4 j 

.*. 4-133 of ;Ci = £4. 2j. 8 V. 

Example 3. How many rupees, annas and pies are there in 
■322 of R5; 

Process ; *522 

—.5 

E.2 61'o 

16 

a. 976 
12 

p. 912 

“522 of R5 = R2. 9fl. 912/. 

Example 4. Find the value of'25 of /'9. yj. lid. 

Process : js. (id.=22Sod. 


•25 

2250 



12 ) 362-50^'. 

20 ) 46J. 10-5^1?. 

^2 6s. lO-^d. 

.*. ‘25 of £9. 7s. 6d =£2. 6 j. io\d. ' ^ 

Example 5. Find the value of *23 of Rio. 5/7. 
Process : *23 of Rio. of Rio. 5a. = etc. 
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I XZAllFIiBS. 100. 


Reduce 


1. 

R;u. 5 to pies. 


2. '0234375 of Ri to pies. 

3. 

;^'i?437S to pence, 


4. '00375 of £i 

to farthings. 

6. 

'03125 of Rs to pies. 

6. '045 of £7 to 

farthings. 

7. 

R8‘23 to pies. 


8. '07 of ;£s to pence. 

0 . 

■895 cwt to ounces. 

10. 3'985 poles to 

) inches. ’ 

Express as compound quantities : 


11. 

R7'32S. 

12. 

£: 3 - 35 ’ 13. 

R2'02. 

14. 

2‘575 of is«. 

15. 

3 45 of i 6 j. 16. 

’06 of Ri3'5. 

17. 

3725 of R9’2. 

18. 

'032 of 12 yd, 18. 

•234 ton. 

Find the value of 




20 . 

•625 of Ri'. 40. 4^. 

21. 

'725 of R9. 6a. * 22. 

R9. 2a.x i'35. 

23. 

*6 of R7. 90. iq;>. 

24. 

3'9ofRii. 9a. 26. 

•079 of R35'5. 

26. 

’256 of £3. 4J. gd. 

27. 

'1875 of gs. 4^^. 28. 

'0625 of 3’6 j, 

28. 

R3. 3a. 87>.X78S. 

30. 

;i^6x'78125. 31. 

3 j. 6^d. X '45. 

32. 

3 md. 7 seers 9 ch 

. X 3'24. 33. 2 tons 3 cwt. 

2 qr. 8 lb. x ‘6 5. 

34. 

3 po. 2 yd. in.x 

725. 

S5. I da. 3 hr. 3 min. 7 sec. x *825. 

36. 

4 

3'4 of R2. 4a. 

37. 

•63 of 3 s. 6J</. 38 

B?. 9«.-r 06. 

39. 

R3. 4a. gp. 4- '422. 

40. 

;£7. 8 s, 2rf.-r’044. 


41. 

II-I37S of R6. 8a.- 

- ‘56 of R7. 8a. 


42. 

•83 of R2. 8a.+’6 of R4. 

no.+2*05 of R5. 


43. 

'375 of Rg + ’SJ of 


*6 of 6p^ 



44 . *oi6 of R260. 2a. 6 p. + - 3 si of R13. i4a. + l*o6o33 of R7.14a. ip. 

45 . ’03125 of R2 + ’729 of R3a^g+729 of Rsg. 

46 . ;£’ 63437 S + '025 of 25J. +“325 of 30 J. 

47 . 87187s of 8df. + i’i46875 of 6 j. 8z/.-’o62S pf i guinea. 

48 . 6 83 of ;C3'8677 o8i 3 + 5‘8 of i;2-4ii4S83-4’37S of ^1-3. 
Arrange in order of magnitude : 

49 . of R3. 9a., '025 of Rioo. loa., ’32 of R5. 8a. 

60 . *0034 of £1, ’256 of 3j of id. 

61. What is the sum, 75 of which is R3. ga. 2p. ? 

68. J of *12 of a stfm of money is 3J. bd .; what is ’o^ of the sum? 

«S. Simplify ^"! of 4 - 6 15 . of^l. l is , 

' § Of 517s 
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64 . Simplify *425 of of of of £l. ns. id. 

66 . Multiply *892 of R16. 5«. 4/. by 4‘678. 

56 . Find the value of *857142 of 2*0625 tbns 4 -'S 7 i 42 & oi 
3*375 cwt.+*714285 of 1*25 qr.+*285714 of 10*5 lb. 

57 . Find the value of *69 of 1*5 md.+'27' of 2*25 md.+*63.of 
7*75 md.+ * 4 § of *7 md. 

' 68. Find the greatest sum of money which is contained in 
each of *25 of 5j. 6rf. and *o5 of a whole number of times. 

169 . The following examples illustrate the converse operation: 
Example i. Reduce 1000 pies to rupees. 

1000/. ■■ R ”■ R“ •“ ^5*2083. Ans. 

^ 12x16 24 ^ ^ 

’ Exaniple 2. Reduce £1. 3J. (>d. to the decimal of ;^i. 
£i.Zs.6d. = £i. 42 rf. = ;£i^^Q-;£i^Q=.^i-i 7 S ; 

/. the decimal = i‘i75* 


Example 3. Express *3 of Ri. 3^. 6/. as the decimal of 4a. iqj>. 

T 1 1 -L fc'.^ofRi . 3-6 ix234 234 39 

The decimal —-5-8= » 3448 .^ 


EXAMPLES. 101. 


Reduce 

1" 3333 pies to rupees, 
3. 10000 lb. to tons. 

6 . 66666 sec. to days. 


2. 8446^. to pounds. 

4 . 90000 in. to miles. 

6. 39 guineas to pounds, 
a decimal of its highest 


denomination ; 





7. 

7«- 9A 

8. 

83. lofl. 2ip. 

0 . 

85. 50. sp. 

10. 

8s. 6d. 

11. 

£1. 3s. 8d. 

12. 

£7. 6s. 4j</. 

13. 

I md. 15 seers. 

14 . 

3 cwt. 3| qr. 

16. 

S po. 4 yd. 

10. 

7 da. 52 

17. 

I ac. 20 yd. 3 *ft. 

18. 

7*. 2'. 20". 


In the following examples, reduce the first of the two given 
'quantities to the decimal of the second. 

19. »3- 4a- 9/- ; RS- 20. £i. los. 4 id.; £ 10 . 



MISCELLANEOUS EXAMPLES 


»37 


21. ^ ^p. : iia. 3^. 22. R7. go. lop. ; Riz. 4‘>< ip- 

23 . 7J. 6rf. ; 15J. jd. 24 . ;£3. 10j. g^d. ; ;£6. 2J. 

25 . J of 8i. 6rf. ; ;^l. 28 . | of &3. 9a. 4/}. ; R3. 

27 . ‘375 of Rio. loa. lop. ; R3. 13a. 3/>. 

28 . 9«. dp.; *38 of R3. 4«- 29 . ‘35 of £7. 3^. 4^^. ; ’o's of £3- 

30 . ‘003 of ;^i. ; 7 of gs. A\d. 31 . *25 of 3a. s,f. ; -06 of R3. 

32 . 2|| of £z. 6s. sid. ; £18. 17s. lo^d. 

33 . Express | of I2J. 6<3l’,+ ‘625 of 7s. 6rf.-‘5o§ of i 6 j. 6d. as 
the decimal of ;^i. 

34 . Reduce J of R 05+ ,'''5 of 40 .+2 of Ri to the decimal of 

36 . Express‘428571 of ;£i‘ 05 +’38 of i‘S5. as the decimal of 
;^43* 2s. 6a. 

30 . Reduce *245 of gj. 3d.+ ‘259 of £1. 5J. +*o*i of £3. 7s. 6d. 
to the decimiil of ‘03 of £go. 

37 . Reduce *062435 of .^ioo+7‘4375 of ioj. + i* 356 of 75. 6^f. 
+ 2‘784 of 2^d. to the decimal of £29. 10s. 7\d. 

38 . What decimal of R3. 9a. must be added to ‘075 of 5a. 6p. 
to make the sum equal to i anna ? 

39 . What decimal of £6. loj. must be taken from iof;^9 that 
the remainder may be ^6. iqr. ? 

40 . Express ;^874. i3r. /[d. x 3‘75 as the decimal of ^loooo. 

MISCEIiLANEOITS EXAMPLES. 103. 

1 . Give the local value of each of the significant digits in 
•02073. 

2 . Express the difference between 2‘76 and 2‘76, (i) by a 
circulating decimal, and (ii) by a vulgar fraction. 

3 . Express “ 4 ) as a decimal, and "b + of‘025 +3’o5 

as a vulgar fraction. 

4 . Reduce of 2‘35-i-iooo to a decimal. , 

6. Find the least number which must be sjibtracted from the 
-sum of 2*36 and 3‘oo2 that the remainder may jbe an integer. 

0. Find the price of 321 jards of cloth at 11*25 annas per yard. 

7 . Find the total weight of 324 bags, each 13*75 lb. 

8 . By what decimal-do we divide 3%, if the quotient is 7*5 ? 

8. R720 is *08 df what amount ? 

10 . If the divisor be 2*36 and the quotient *125 of the divisor, 
what must the dividend be ? 



138 


ARITHMETIC 


11. Divide 64*09 by 49*3, and arrange the divisor, dividend and 
quotient in order of magnitude. 

12 . If the diameter of a phje be i 025 inches, how many must 

be placed in contact along a straight line to extend from Calcutta 
to Hughly, a distance of 24*6 miles ? ' 

13 . How often will a wheel, 2*75 yards in circumference, turn, 
in a distance of 12*5 miles ? 


14 . A vessel holds 3'2S6 gallons ; how many times can it be 
filled, from a cask of 96 gallons ? Will there be any remainder ? 

16 . How many times can you subtract 3‘or from 6S‘23, and 
what is the remainder ? 


3 + 

16 . Express as a decimal the continued product of j, -o v? " 

o 075 


and 




17 . Express 2143 crowns+ i8'52 shillings in pence. 

18 . Subtract 4*42 cwt, from 7*28 tons. 


19 . Express 27s oz.+ ‘075 cwt. in pounds. 

20 . Find the rent of 32 25 acres at ;^i’C2S per acre. 

21 . If the product of *054 and a certain number be divided by 
•00008, the quotient is 3404 ; find the number. 

22 . A book containing 219 le.aves is i’34 inches thick ; allow¬ 
ing ’06 of an inCTt for the cover, find to 5 decimal places the thick¬ 
ness bf the paper. 


23 . A roller 4*03 ft. in circumference makes 34*04 revolutions 
in passing from one end of a lawn to another ; what is the length 
of the lawn ? 


24 . From a rod 2 yards long, portions each *063 of an inch in 
length are cut ofif; how many such portions can be cut off, and 
what will be the length of the remaining piece ? 

25 . Find a decimal which shall differ fi’om Jx by less than idJub* 
20 . Multiply 9 036 by itself in two lines. 

27 . Multiply 37 056 by 12*10411 in three lines. 

28 . Find the least number of articles, costing R2*375 each, 
that can be purchased for an integral number of rupees. 

29 . Find the smallest number of^rticles, costing ;^2.6 j. 2*37^. 
each, that yon can buy for an exact number of pounds. 

30 . A did *025 of a piece of work, and .5 *825 ; how much was 

left to be done ? , 

31 . A boy, after giving away *8 of his pocket-money to one 
.^ompanion. and ‘06 of the remainder to another, has 7a. 10/. left ; 

how much had he at first i 
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32 . A man received 'sS of’oj of a property, arid sold *3 of his 
own share for R350 ; what would be the value of the whole 
property at the same rate.? 

33 . A gallon contains 277*274 cubic inches ; how many cubic 
yaids ar£ there in 200 bushels ? 

34 . A cubic foot of water weighs 62*35 lb. Avoir. ; what 
would be the error in calculatirg the weight of 30 cubic feet 
on the approximate supposition that a cubic foot ot water weighs 
1000 oz. ? 

% 

35 . A is *75 t'mes as old as B, and C *75 times as old as B ; 
A is 15 years old : bow old is C? 

30 . Four bells toll at intervals of i'3, 1*4, 1*5 and 1*6 seconds, 
beginning together ; after what interval will they toll-together 
again ? 

37 . Find the largest sum of money which is contained in.^3*7S 
and £,2'\2l a whole number of times. 

38 . Divide R50 into two parts such that one part may be ’6 of 
the other. 

39 . Divide ;^S2 between A, B, C in such a manner that 
may receive *3 of A, and C *5 of B. 






as a fraction 


XXVIII. APPROXIMATION. 

1 « 0 . It is often inconvenient, and not always possible, to 
find an ertfc/decimal equivalent to a pioposcd number. In such 
cases we may proceed to a few places ot decimals and indicate 
by dots (•..) that the work has not terminated. Thus |® = ’95632... 
If however we wish to approximate to the result by terminating 
outwork at any specified place, we should iccrease the last 
(liglt retained by i )f chc first digit rejected be 5 or greater than 5. 
Thus II =>'957 correct to three places of decimals or to the 
nearest thousandth ; also i|“ ‘956S to feurplaces. 

Note 1 . It will be easily seen that the differeuce of ’957 
and "95652... is less than the difi'erence of '95652... and '956 : 
.hence’957 representfi •95652... more accurately than -956. It 
may be noticed that the approximate result is less than the 
actual result when the first figure rejected is less than 5, but 
greater when not less. 



ARITHIATIC 


140 

BTote 2 . Suppose that '36 is given as correct to two pieces 
of decimals. This has been obtained from the true value of the * 
decimal by the addition or subtraction of a decimal which may 
be as great as *005 but not" greater. Therefore the error in 
taking *36 for the aecimal lies oetween +'005 and —*005, that is 
the error is not greater than +'005 and not less than —’005. 
The actual error may be anything b^stween +'005 and —'005. 
Hence the Xiioiits of isSrroc of a decimal correct to two places 
are ±'005. Similarly, the liimics of iiirror of a decimal 
correct to tAree places are ±‘0005. And so on. 

I 7 ote 3 . Sometimes approximate results are expressed true 
to a certain number of idigaificant Figures. Thus, 346271 
correct to 5 signiticant figures =*340370, and correct to 4 signincant 
ngures =5.346300 ; 7‘s^2S4 correct to 4 significant figures =*7*92^, 
correct to 3 significant figures^7’93, correct to 2 significant 
riguies —7‘9, and correct to 1 significant figujre —8 ; 4’00923correct 
to 4 significant figures = 4*009, correct to 3 significant figures 
= 4*01, and correct to 2 significant figures=-4'o or 4 ; *00529^ 
correct to 3 significant figures = ‘00329, correct to 2 significant 

figures = '0033, aud correct to i significant figure—’005. 

s 

CONTRACIED ADDITION AND SUBTRACTION. 

IGl. The method of finding approximate results, i.e., results 
correct to a certain number of places of decimals, in addition 
and subtraction is illustrated by the foilowini^' examples. 

Example i. Find the sum of '2367, ■3178 and i’62 correct to 
four places of decimals. 

We write down each decimal “2367676 
to 7 places, and obtain correctly ■ 3 i 7 l>,i 7 ^ 

5 decimal places in the sum j the i'02 

required result is then obtained 2’i745 o...=2 i746. Ans, 

by rejecting the fifth place. 

Example 2. Find the difference between •6321 and *008 
correct to five places of decimals. 

Process : •63213I213 

;oo888|m 

■62324!3...=* “62324. Ans. 

Example 3. Find the sum of 72'65, 8796S and 4“02 true to 

6 significant figures. 

Process : 72“6s65i6s6' 

87968 968 
4'02 _ 

i> 5’4734 6...-8S“473S. Ans. 
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Example Find the value ofi+~+7Vl+ .correct to 

X*2 

3 places of decimals. 


1.2 

I 


1.2.3 

1 

1.2.3.4 

I 

I.2.3.4.5 

I 

1.2.3.4.5.6 

I 

1.2.3.4.5.6.7 

T 

i.2.3.4.5.b.7.Ji 

I 


1.2.3.4.5.6.7.8.9 


1 

2 

‘J 

3 

•166666 

4 

•041 666 

_ 

•008333 

6 

•001388 

7 

•000198 

8 

•000024 

~ 9 ~ 


I’^VOOOOOO 
= ‘500 000 

-• *1661666 


*041 


666 


•008:333 


•001 


•000 


388 

198 


■■ *000024 


*000002 


and .•. the expression =1*718,2... 

— 1*718, to 3 places. 

♦ 

Here we stop at-^as in the decimals equivalent 

^ 1.2.3.4.5.6.7.8.9 

to the succeeding fractions, the first six figures will be zeroes. 


EXAMPIiES. 103 . 

1 . Find the quotient of 40 divided by 19 correct to four places 
of decimals. 

«. Obtain the decimal equivalent to iV correct to five places 
of decimals. 

8. Find the value of *0312 +*0231 + *97^ correct to four places 
of decimals. 

4 . Find the sum of ;2, 3*oi23 and -001234 correct to three 
places of decimals. , 

8. Find the difference between *432§ and 03764 correct ta 
four places of decimals. 
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Find the value^ correct to 2 places of decimals, of 
C* I+ 7. I+^+i+ 

I+J4*j4-5’^y+.-. 0. I+ 

Find the value, correct to *3 places of decimals, of 


. ^ I I , 

i + - + -.+7i+-. 


10 - 

Find the value, correct to 5 places of decimals, of 

12 . •25+(*2S)®+(‘25)*+... 

. t 

14 . 


13 . I + A + - 4 rr+ 


1.3 1 . 3-5 *- 3 . 5.7 


+ • 


•• 


xll II II II 

1' 2*'*^2' 2®’*’4’ 2®"*"’” 


3 2 ” ■ 4 

[First express as decimals then divide the results 

2^2 2 

respectively by i, 2, 3^.., and add.] 


-- II II II II ri 


Find the value, correct to 3 places of decimals, of 


15a. 


15b. 


I 60 . 


I _i I 
* -- +--,2 ■*■••• 


10 10 


10 


_I_ 

* I. 2 ''ii; 2.3 


+ ••• 


II 
i' 5 “ 2’5 


1.2.3.4 

I ^ I I II 

2+ 0 * 73 ” ■*■••• 


3 5 “ 4 5 ' 


16 . Express each of the following correct to four signidcant 
figures : , 

(i) 3783^1 ; (ii) 735982 ; (iii) •520681 ; (iv) 7’38Si2 ; 
(v) 2 00972 ; (vi) 2’ooo23 ; (vii) *034071 ; (viii) •0090628. 

17 . Express 3456792 correct to the nearest hundred^ and 
80057123 correct to the nearest thousand. 

18 . Find the approximate value of 3'928i (1) correct to the 
nearest unit^ (2) correct to the nearest tenth, (3) correct to the 
nearest hundredth. 

19 . Find a decimal that is within *001 of 

20 . Find a decimal that is within 15,^100 of 5 U- 

Note. The following algebraical methgd may be used with 
great advantage when each term of the series is the product'of the 
preceding term by a constant proper fraction, positive or negative. 
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•Ex ample i. Find the ^lue, correct to 4 decimal places, of 

' ' 2 *4"* A ^ 

25 25® 25** 

Let S denote the sum' of the series. Then 

multiplying both sides by (the constant multiplier), we have 
Hence, by subtraction, 

or l5‘S'=*i ; 

1 ^ —I’04i7. Ans. 


Example 2. Find the value, correct to 3 decimal places, of 
Le 15 * denote the sum of the series. Then 
multiplying both sides by (the constant multiplier), we have 

“ 4 *^™ —-J+J— J-+... 

Hence, by subtraction, 5 +^ 5 —i, 

or §6'=i ; 

/. 6'«=S=='667- Arts. 


EXAMPI.es. 103 ( 1 ). 

Find the value, correct to 5 places of decimals, of 


1 . 

I 1 I , 

2. 

Ill 


^ so 50 ® ■*■••• 

3 . 

II I 

4. 

20^20® 20* ^ 


Contracted Multiplication. 

I6!B. The following rule will shorten the process of multipli¬ 
cation when the product is required only to a certain number of 
decimal places. 

To multiply two decimals together, retaining, say, 5 decimal 
places ^-*'Rever8e the multiplier, strike out the decimal points, and 
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place the multiplier under the multiplicand, so that what was its 
units’ figure shall fall under the 5th decimal place of the multipli¬ 
cand, placing ciphers, if necessary, so that every place of the 
multiplier shall have a figure above it. Proceed to multiply as 
usual, beginning each figure of the multiplier with the one which is 
in the place to its right,in the multiplicand : do not set down from 
this product but carry its nearest ten*' to the next, and proceed. 
Place the first figures of all the lines under one another ; add as 
usual; and mark off S places from the right for decimals.’*— 

[Dc Morgan.] 

• 

Example i. Multiply 7‘2078 by 2*3072 to S places ; *00705328 
by 12*30523 to b places ; and 29*82 by *00727 to 4 places of 
decimals. 


720780 

(ii) 705328 

(iii) 

29820 

27032 

32=0321 


72700 

1441560 

70533 


2087 

216234 

14106 


60 

5045 

2116 


20 

144 

35 * 


■2167 

16-62983 

1 




*060791 


Note. The last figure in the product thus obtained may not 
be always correct, and to ensure its accuracy we must carry the 
process one place farther than is required to be retained. Similar 
remark also ^plies to the method of division explained in the 
next Article. 

Example 2. Multiply *34 by 4*73 retaining 5 decimal places, 
4*03721 by *01207 correct to 5 decimal places, and 4086 by 2057 
correct to the nearest thousand. 


3434343 

(ii) 403721 

(iii) 40860 

5757574 

7021 

7502 

*373737 

40372 

81720 

240404 

8074 

2043 

17172 

282 

286 

2404 

•04873 

Ans. 8405 thousand. 

172 

or 8405000. Ans, 

24 



2 


1*633916 Ans. 

*Tbat is, carry 1 if the product is a number from 5 to 14 ; carry 2 . 
if it is from 15 to 24 ; carry 3 if it is from 25 t*> 34 ; etc. ; if the product 
is 4 or less, we ignore it 
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Contracted division. 

16Sa. The following rule will shorten the process in division 
when the quotient is required ,to be correct only to a certain 
number of decimals places. 

Make the divisor a whole number ; and determine by inspection 
(or by taking one step in the ordinary way), how many figures 
there will be in the integral part of the quotient. In the divisor 
retain (from the left) as many figures as there are to be in the 
whole quotient—integral part as well as decimal ; and strike ollf 
the rest. Proceed one step with this new divisor, but to the 
product of its first figure by the qUotient-figure, carry the neartst 
ten from the pteceding figure. Instead of bringing down a figure 
to the remainder, strike off another figure from the divisor, and 
proceed as before, until no figure is left in the divisor. 

If the number of figures in the divisor be less than the number 
of quotient-figures to be obtained, proceed in the ordinary way 
until the number of quotient-figures still to be obtained is one 
less than the number of figures in the divisor. As soon as this 
happens, instead of bringing down a figure to the remainder, 
strike off a figure from the end of the divisor, and then proceed 
as in the preceding case. 

When, by inspection, it is found that there is no integral part 
of the quotient and there are diphers just after the decimal point 
in the quotient, subtract the number of ciphers from the total 
number or decimal places required, and take the remainder as 
the number of decimal places required in the quotient. Then 
proceed as above. 


Example i. Divide 29 ’ 43 IS 42 by 3 ‘ 2 S 348 to 3 decimal places ; 
and 673T489 by '41432 to 2 places. 


(i) ) 2943154-2 ( 9-046 

29281 

150 

X30 

20 

19 


(*0 4 J. 4 . 3.2 ) ^7314890* ( 1624*70 

4 J 432 

9S8828 

^^8592 

40236 

8286 

i9so 

1657 

293 

39 °. 


C. A. 10 
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Example 2. Divide 4*00654 by 3292*65 to 5 places of decimals. 
32^92^5)400*654(121 —■00121. 


329 

71 tfere, of the 5 decimal figures the 

^ first 2 being ciphers, we obtain the 

^ remaining 3 figures by the contracted 

method. 


2 


I 9 ote. Perfect accuracy cannot always be expected in the 
results obtained by the contracted methods and they may some' 
times' differ slightly from those obtained by the ordinary long 
methods. 

EXAMPLES. lOSa. 


Multiply 


1. 21*1524 by *345721 

to 3 decimal places. 

2. *32504 by 13*0254 

to 3 

••• ••• 

• •• 

3 - -453 by *01694 

to 4 


• •• 

4 . 375-76843 by 3-14159 

to 4 

• ■ • • • • 

• •• 

6. 71*032751 by 2*6719238 

to 5 

• •• • * • 

• • • 

0. 65*00763 by *9876 

to 5 

• •• ••• 

• •• 

7 . *03281674 by 234*781 

•to 6 

••• ••• 

• • • 

8. *0008127 b%483*27i6 

to 6 

••• 

• •• 

8a. 4*562 by *07408 

to 5 

• •• • •• 

• •• 

8b. 6*2438 by 3*836^ 

to 5 

• •• •• • 

• •• 

9 . 4*683 by 14-293 

to 3 


• •• 

10. 1*81357 by *0785 

to 6 

••« ••• 

• •• 

10a. *01385 by 61*37 

retaining 4 

• •• • ■ • 


10b. *346875 by *119803 

retaining 4 

• • ■ • • • 

• •• 

lOo. 32-34 by *32056 

correct to 3 

••• • 

• •• 

lOd. • 342 by 3 - 2§3 

correct to 3 

• •• • 


lOe. *00926347 by 280*435 

correct to 4 

■ ••• 

• •• 


lOf. 421*619 by *547 correct to the nearest integer. 
lOg. 70870096 by 404 correct to the nearest million. 
Divide 


11. 76-2307 by 47’I2345 

12 . 3-3706 by 9-7846 
18 . 3^791 by 26*67 


to 3 decimal places. 

to 3 ••• * ••• 

to 3 


• •• 


• •• 
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' 14 . 

378-325 by 30*732 

to 3 decimal places. 

IS. 

36*7802 by 512*32 

to 4 ••• 

••• 

16 . 

728*389 by 3*76 

to ••• 


17 . 

3892*762 by 7*343 

to 5 •** *** 

• •• 

18 . 

23 78934 by *00289 

to 3 *** *** 

•»« 

18 . 

13-3346891 by *01234031 

to 6 • • 

• • • 

20. 

132*405678 by *000122134 to 7 . 

• • • 

20a. 

*5 by 76-91343 

to 4 ••• ••• 


20b. 

*0003738028 by *0476 

to 5 


21. 

3*725 by 13*234 

to 3 ••• ••• 

• •• 

22. 

I-S2357 by *078§ 

to 6 • ■ • • > ■ 


23 . 

•32165 by *35216 

retaining 4 . 

• •• 

24 . 

1*59587 by 4*3062 

correct to 3 . 

••• 


16 Sb. When an approximate decimal is multiplied by a 
number less than unity or divided by a number grdhter than 
unity, the error is obviously diminished in the result. This 
principle is made use of in the following examples. 

Example l. Find the continued product of 127053, *003725 
and 4'532 correct to 3 places of decimals. 

Take for the multiplicand 12*7053 which contains the largest 
number of significant figures. In the second multiplier, 4*532, 
shift the decimal point one place to the left so that the first 
significant figure may stand in the first decimal place and the 
multiplier becomes lesspthan unity ; and make the compensating 
change in the multiplicand by shifting the decimal point one 
ulace to the right. Thus we have to find the product, 

127*053 X *003725 X *4532. 

127*053 

S?73 

3812 

889 

25 

_ 6 

‘473 correct to 3 places. 

2354 

1892 

237 

i4 

_2. 

*314 correct to 3 places. Ans. 
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Example a. Find the value of 

0- 34567 X 073456 

0-6734^“ 

correct to 4 places of decimals'. [C. U. 1918.] 

.Shift the decimal point in the denominator and a|so in the- 
nunicvatov one place to the right so that the denominator may 
have one figure in the integral part and thus become greater than 
unity. Now we have to find the value of 0-34567 x 7-3456-i-67345. 

•34567 

65437 

241969 

10370 

1382 

173 

_20 

2 5391 correct to 4 places. 

6 7 . 34.5 ) 2539i'o (*37702 or -3770 correct to 4 places. Ans. 
202035 

S1875 

47142 

4733 

4714 

yt 19 

13 

6 

EXAMPLES. 103b. 

Fi.ul the value, correct to 3 places of decimals, of 
1. -023045x2-03x1-32. 2. •15304X I0*2SX I'206. 

'1 3-2 302x23-54 . -12345 X-512 34 

36-403 ■ '45123 ■ ■ 

•348662_ 

-28501X-608175' 

{Hint \—Change *348662 and *608175 to 3*48662 and 6*08175 
respectively. Divide 3-48663 by 2850X correct to 3 decimal places 
and the result by 6 08175 correct to 3 decimal places.] 

*123 45 

•23451X •34512* 


6 . 
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XXIX. PRACTICE. 

163. An aliquot part of a quantity is a quantity which can 
he expressed as a fraction of that .quantity, having unity for its 
numerator. 

Thus being ^ of Ri, is an aliquot part of Ri ; zs, 6it, which 
is J ot £1, is an aliquot part of £1. 

164. Simple Fraotioe is a convenient method of finding, 
by means of aliquot pans, the-cost of a simple quantity^ ifrhen 
the cost is given of the unit-quantity, in terms of which the siwiple 
quantity is expressed. 

Example, Find the value of 32 cwt. of wheat at R3. Sa. pei cwt. 

Compound Fractioe is a convenient method of finding, bv 
means of aliquot parts, the cost of a compound quantity, when the 
cost is given of one of the units, in terms of which the compound 
quantity is expressed. 

Example. Find the value of 7 cwt. 3 qr. of wheat at Rj. «>«. 
per cwt. 


. SIMPLE PRACTICE. 


165 . The following examples will explain the method of 
Simple Practice. 


Example i. Find the price of 23 mil. of rice at R3. 15/1. 
per md. 





R 

€U 

A 








23 

. 0 

. o» 
% 

price at 

Ri] 

per md. 




69 

. 0 

0 = 

price at 

S3 

per jnd. 

Sa. 

=4 

of Ri. 

IJ 

. & 

0 — 

u 

99 

ba. 

99 

4«. 

“ TT 

m 

of 8a. 

5 

. 12 

0 = 

99 

99 


19 

la. 


of 4a. 

i 

. 7 

0 = 

99 

99 

la. 

99 99 

t>p. 


of \a. 


11 

6« 

99 

99 

6 p, 

99 ' 19 

5/». 

”3 

of tp. 


_ ^5 _; 

9 = 

99 

99 


99 99 



R88 

. 12 

• 3 = 

price at 

R 3 . 

13(1. 9^.'^ per md. 



ITote 1 . Since R3 . 13.9 is the difference between R4 and 
2a. 3p., a shorter method would be to find the price at za. 3/). per 
md. and subtract it from the price at R4 per md. " 
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Thus 


2a. 

3 ?>- 


a 01 Al 
^ X of 2a. 


R. 

23 

a, 

. 0 

/• 

. 0 

4 

92 

. 0 

. 0 = 

3 

. 3 

• 9- 

R88 

. 12 

• 3* 

R. 

a. 


23 

. 0 

. 0 

. 2 

. 14 

. 0 


5 

• 9 


ice at R4 per md. 

»» If 2a. 3^. ,, „ r 

ice at R^. i^o. Qfi. per md. 


RS . 3 . 9=price at 30 . per md. 


Example 2 . Find the cost of 9 articles at ;^I 0 . I 2 j. 6rf. each 


105 . iof;£i. 4 
25. ^ of 105. 

td. I of 25. 


o—cojt at ;^i each. 
10 

o-cost at /lo each. 

O" () fi 105. 

0~ fi If 25. )| 


f.! i of 25.1 _ t-J— ® == » ”> >’ 

^95 . 12 . 6xcost at ;^io. 12.5. 6</. each. 

Kote 2 . Shorter thus : I 05 .=J of £1 ; 25 .j 6 rf.«-J of los. 

% 

Example 3. Find the value of 13J cwt. at R7. loa. %p, per cwt 


I05. = J of £1 ; 25.j6rf.«-J of 105. 


{''a. 1 of Ri. 
20 . i of 8a. 
3p. ^ of 20 . 


r 

o—value at Ri per cwt. 
7 

o—value at R7 per cwt. 
o .. .. 8a. .. 


R103 


vy— „ „ „ „ 

° “ ff fl 20. „ „ 

”■ If J5 3^* 1» J» 

44—value at R7. loa, jp, per cwt. 


Or thus : 




R. 




135 

R. -1484375 



7 

16 



945 

a. 2-3750000 


j of Rj^. 

6-75 

12 

7 a, [ 

i ofSo; 

1-6875 

V 5 P 9 

3 ^. i 

^ of 2a, 

•210937 s 




Ri® 3 *I 484375 

Ans. R103. 20. 4 Xp. 
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Example 4. Find the value of 42§ things at x6s, 7\dt each. 


lOJ. 

5J. 

zd. 

U. 

p. 



42 


21 

10 

2 


S. 

13 


0 

13 

2 

7 

I 


d. 

4 


8 

4 
8 

4 

9 # 

lo| 


■value At £i each. 
vaW at loj. each. 


if 

ft 

ft 


ft 
ft 


2ii. 


ft 

ft 

9 ) 

ft 


0 


ft ft ff 

__ M it 5» 

£34* X2 « 5^"«value at x6j. 2|//. each. 


■XAKFLVS. I04e 

Find by Practice, the cost of the following articles : 


I. 

400 at R3. 4a. each. 

2. 

375 at £,^. SJ. each. 

8. 

789 at la. 

4 . 

728 at yi. 

6. 

439 at 3p. 

6. 

399 at £4. 4J. 

7 . 

874 at 6a. 

8. 

723 at I 5 j. 

8. 

939atR2. iia. 

10. 

275 at 4</. 

11. 

475 at 13a. 6p. 

12. 

342 at 2s. 6d. 

13 . 

500 at 7a. 3p. 

14 . 

942 at 7 s. 3rf. 

IS. 

700 at too. 4lp. 

16 . 

374 at sjrf. 

17 . 

321 at Ra. 5 a 3?>. 

18 . 

230 at £7. 10 s. 6d. 

19 . 

366 at R7, 11A 9^. 

20. 

767 at ;^io. 8 j. 8rf. 

21. 

839 at R5. 13A 4 P> 

22. 

339 at 14J. lo^d. 

23 . 

454 at Ri;. 7A 16^. 

24 . 

900 at ;^so. iij. 9|</. 

26 . 

900 at R42. lOA 7 ip. 

26 . 

5013 j^S 5 . 19s. i^d. 

27 . 

768 at R19. 9A 3ptee. 

28 . 


28 . 

8760 at Rai. 14A 2 pice. 

V 30 . 

459 ^ 4 t l2.r. old. 

31 . 

555 at R89. 3A ilp. 

32 . 

3111 41 ;^I2. I2J. 3ld. 

83 . 

8001 at R80. 8a %\p. 

634 . 

lOOOOfAt £7. 17s. llld. 

85 . 

346^ at RS. lOA S/>. 

36 . 

^7s ^ j£8. i6s. 7\d. 

37 . 

703! at R29. I3«. 4 \p. 

33 . 

301J itt £2. ISJ. 7\d. 

A 

38 . 

82i| at R41. 7A sl^. 

40 . 

442f at £76. 2.r. 4 |a 

41 . 

6oo^<^ at Ri2. 42 A -ip. 

42 . 

249A at ^20. 2 J. S^d. 

43 . 

39*5 at Ri. 13A 6p. 

44 . 

847s at £2. iSJ. gd. 

46 . 

101*375 at Rxo. 9 a 6p. 

46 . 

10*^5 at £2. 17s. lo^d. 
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COMPOUND PRACTICE, 


166. The method of Compound Practice is illustrated by the 
following Examples. '• 

^ t 

Example i. Find the price of 15 md* seers at 50. 3/$. 
per md. ^ 

R. a. p, 

2.5.3 —price of I md. 

_3 

0 .IS . 9 • 

S 


10 seers ^ of i md. 

2^ seersll of lo seers 


34 


14 

9 

2 


9 —price of 15 md. 

3f “ » » 10 seers. 

3 il” » » 2i seers. 


R33 . 10 . 4^^— price of 15 md. 12^ seers 


Example 2. Find the cost of 2 tons 3 cwt. 3 qr. 5 lb. at ;^IS. 
17J. per cwt. 




£,• 

s. 


2 tons 

3 cwt.—43 cwt. 

IS . 

17 

. 0 —cost of I cwt. 





10 



t • 

1 

* 

xo 

. 0 





4 



634 . 

0 

. 0 — cost of 40 cwt. 


w 

47 - 

II 

. 0 = „ „ 3 cwt. 



681 . 

11 

. 0 - „ „ 43 cwt. 

2 qr. 

i of I cwt. 

7 . 

18 

. 6 - „ „ 2qr. 

I qr. 

1 of 2 qr. 

3 . 

19 

. 3 - „ „ I qr. 

4 lb. 

4^ of I qr. 


11 

. 3^ “ 11 » 4 lb. 

I lb. 

i of 4 lb. 


2 

• 9|X"“ »» »» I 111- [S lb. 



;^.694 • 

2 

. io|2—cost of 2 tons 3cwt 3qr. 


Example Find the value of 25 sacks of dour, each weigh¬ 
ing 3 md. lo^seers, at &5. 8a. per maund. 


S. 

5 

a. 

. 8 

. 0 —value of 1 md. 

* ■ 



3 . 

16 

. 8 

. 0 - „ 3md. 

1 

. 6 

0 ™ >9 seersa 

17“ 

. 14 

. 0 BValue of j sack. 



Sc, 

89 

. 6 

.0 

m 44 (> 

. 14 

. of^lue dF 25 sacks. 


10 seersof i md. 
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SZAMPLEB. leS. 

Find, by Practice^ tb« valu« of 

^ ** * * 

^ 1. 7 md. 15 seers at £3. jtu per md. 

9 pd. 17^ seers at R4. loa. 8/. 

27 fcwt^ 2 qr. 7 lb. at £2. 7s. 6d. pef cwt.^ 
II tons 14 cwt. at ;£s. 17.^. bd. per ton. 



A 


17 tons 15 .cwt. 2 qr. 21 lb. at £2> l5r. $</. per cwt 


f^8, 

,.r 5.^ 

6. '. 6 tons 3 cwt. 2 qr. 24 j b. at 17J. 7d. per cwt ^ 

7 . 2 tons 13 c\Yt. 3 qr 7 lb. at ;i^i. u. id. per c^ 
*^6. 3 md. 27 seers g ch. at Rio. ta ip. per md. 

O. 7jg}d. 18 saSLf.^.ch. at R13. ya* iP- pe^ md. 
MlO. 8 md. r®beirar'i3 at 3«. ip. per seer^ 





r “lL I md. 17 seers 10 ch. at 7a. 6p. per seer. 

13 . 4 cwt. 3 qr. 14 Tb. at £1. 12s. id. per ton.' 

M cwt. i qt.,ai lb. at £6 per^ton.rt ^ 

14 . 3 tons 17 cwt. 3 qr. 13 lb. 12 oz. at£l. i8j. gd. per c wt. fi. 

M5. 3 md. 37 seers 12 ch. at 7s. 6d. per seer. --— 

10. 2 tons 7 cwt.-1 qr. 13 lb. 14 cz. at R9. iia. per qr. 

17 . 7 sacks of flour, each 3 md. 15 seers, at R7. io<z. per md 

18 . 24 bales oTcoliton, each 5 cwt 2 qr., at i6.r. 7\d. per cwt. 

18 . 35 chests of each x.md. 17 seers 9 ch., at R8o. 120; 
per md. 

20. 321 boxes of coffee, each l cwt. 2 qr. 21 lb., at £7. iSs. 
per cwt. . 

2 L. vFind fhe total ptoduce of a field of 3^0. 3 ro. 25 po. at 
3 qr. 6 bus. 2 pk. per acre. f 

22 . Find the produce of 2 ac. 2 ro. 88 sq. y|. at 7 cwt. 3 qr. 
14 lb. per acre. f 

28 . Find the price of 29yd. 2 ft. pin. of silk i|t 7s. lo^. per yd. 

4r 

24 . Find the weight of 231 bales of cloth, ei^ weighbsg 2 cwt. 
2 qr. 14 lb. I 

25 . Find the weight of 329boxes, each weighing 7 md. 27) seers. 

26 . Find the tax on ^£329. I5r. at i.f. 7j</, in the £. 

' > I* 

27 . Find the tax*on R3090. 8<i. at la. 4^/). in the R. 

28 . Find the cost of 5 qr. 3 bus. 2 pk. of oats at £2. 141. id. 
-per qr. ^ 
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29 . Find the price of i 3 galL 3 qt. 1} pt. of milk at R3. Beu 
per gallon. 

, SO. Find the value of 225 cwt. at £21. Jf. yd. per ton. 

31 . Find the value of 257 things, 10 of which cost R3. ga. 4^. 

32 . Find, to the negrest pie, the rent of 275*365 bighas at. 

R3. 70. gp. per bigha. '■ 

33 . Find the value of i ton 11 cwt. i qr. 11 lb. at ;£6'285 per ton. 
84 . Find the dividend on R5146. 12a. at 14a. tp. m the R. 

SB. a man’s debts amount to 937925.14a., and he can pay 
only.3a. 4^. for each rupee, how much do his creditors get ? 


XXX. SQUARE ROOT. 

*■ ^ 

167. A number is called the square root of its square. Thus 
2 is the square root of 4 ; 3 is the square r^ot of 9. 

The square root of a nuniber is indicated by the sytr bol placed- 
before it. Thus ^/4 indicates.the square root of that isj 2/ 

168. A number whose square root can be expressed exactly 
either by a whole number or by a fraction is calltd a perfect 
square. 

Note. It may be noticed that, no number, integral or decimal, 
which ends wRh 2, or 3, or 7, or 8, is a perfect square. 

109 . When the square root of a whole number which is a 
perfect square does not exceed 20, we obtain it from the multiple 
cation table. Thus from the table we know that the square root 
of 81 is 9 ; of 169 is 13. We have, however, a rule^by which we- 
can find the square root of any number consisting of more than 
two figures. 


ITO. We observe that the square root of 100 is 10, of xo,ooo 
is 100, of 1,000,000 is 1,000 ; and so on. Hence it follows that the 
square roots of numbers less than 100 consist of only one figure in 
their integral parts ; of numbers between 100 and 10,000, of two 
figures in their integral parts ; of numbers between 10,000 and 
1,000,000, of three figures in their integral parts ; and so on. If 
then a point be placed over every second figure in any number be- 
g inning with the units^ the number of points will be the same as the 
number of figures in the integral part of the*square root. Thus 

the square root of 3136 consists of two figures in its integral part; 
the square root of i consists of three figures in its integral part. 
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I7L Now suppose we have to extract the square root of 3136* 
We first divide the number into periods of { 80 


two figures each, by placing dots over every 
second figure beginning-with the dnits’.* 


25 

106 ) 636 
636 


We then find the greatest number (6) whose square is con¬ 
tained in the first period ; this is the first figure of the root ; 
then subtract its square (25) from the first period and to the 
remainder (6) bring down the second period, thus getting 636 fqr 
the new dividend. Next, we divide this number omitting the’last 
figure, by twice the part of the root already found we divide 
63 by 10), and annex the quotient (0) to the root and also to the 
/rial divisor {10) ; then multiply the divisor as it now stands (106) 
by the figure of the root last found. Now, subtracting this pro¬ 
duct frotn 636, we have no remainder ; and we conclude that 56 
is the square root of 3136. 

If there be more periods to be brought down, 15^25 ( 123 

the above operation must be repeated, as in the 1_ 

annexed example. 22 ) 56 


245 ) 


44 

1225 

1225 


Here, after two figures in the root have been obtained, the 
remainder is 12 ; to this we bring down the third period, thus 
getting 122$ as the last dividend. We divide this number, last 
figure omitted, by twice the part of the root already found 
(i.e., we divide 122 by 24), getting 5 as the quotient. We then 
annex 5 to the root and also to the trial divisor 24 : etc. 

112 . In obtaining the second figure of the root by division we 
sometimes get a quotient which is too large. In such a case we 
find the root-figure by trial, as in the two following examples. 

Here, dividing 12 by 2^ the quotient is 6. 
Taking 6 as the required figure we find that 
the product (26x6) is gjreater than 125. 
We then take 5 which is found to be the 
required root-figure. 

Here, division gives 13 which is obvi^ 
ously inadmissible. By trial we dnd 9 to be 
the required root-figure. - 

Each period consists of the figure over which a dot is placed 
and the figure to its left. Here the first period is 31 and second 36. The 
fitii periou may consist of only one figure. 


(i) ( IS 

I _ 

25) r25 
L*i 

(ii) 361 ( 19 

I _ 

29 ) 261 
261 
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173. When the trial divisor is greater than the number to be 
divided by it (or when the quotient is i but found too large) we 
set dovrn 0 in the root, annex o to the divisor, bring down the 
next period, and proceed in ithe usual way. The two following 
examples are given for illustration. 

(i) 41209 (203 (ii) 4401^04 (2098 

4 _ 4 _ ». 

403) 1209 4cg) 4016 

1209 3^1_ 

4188) 33504 

33504 


174. In the process of extracting the square root, a re¬ 
mainder is often left, which is greater than the divisor. In the 
following example the second remainder 35 ** greater than the 
divisor 29. 

39601 ( 199 

I_ 

29 ) 296 

261 

389 ) 3 501 
3501 




EZAUPLES. 

106. 



Find the square root of 





1. 

441. 

2. 576. 

3 . 

729. 

4 . 

961. 

6. 

1024. 

6. 6561. 

7 . 

5625. 

8. 

9216. 

9 . 

27223. 

10. 54756. 

11. 

49284. 

12. 

18225. 

13 . 

119=25. 

14 . 193600. 

15 . 

646416. 

16 . 

717409. 

17 . 

4937284. 

18 . 2819041. 

«10. 

xooaoor, * 20. 

1522756. 

21. 

82264900. 

22. 62504S36. 

23 . 

97535376. < 24 . 

21224449. 

26 . 

3226694416. 

26 . 6407523209. 

27 . 

236144689. 

28 . 

360117609634. 20 . 295066240000. 30 . 

15241578750190521 


31 > A certain number of men spent each spending* as 

many rupees as there were men ; how many men were there ? 

32 . A certain number of persons agree to subscribe as many 

pies each as there are subscribers ; the whole subscription being 
f'oS- 5^' many subscribers were there ? 

33 . A gardener plants an orchard with 5776 trees and 
arranges them so that the number of rows of the trees equals 
the number of trees in each row. How many rows were there ? 
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34, A general having 11025 men under him, arranges them 
into a solid square. Find the number of men in the front. 

35. A general wishing to arrange his men, who were 63510 
in number, into a solid square, foqnd that there were 6 men over. 
How many men were there in the front ? 

86. Find the least integer which must be subtracted from 
4230 in order to become a perfect square. 

ITS. When a number, which is a perfect square, can be 
easily separated into prime factors, its square root may be founlf 
by inspection. 

_ __ • 

Thus .v'Sioo— is/2® X 5® X 3* X 3*=2 X 5 X 3X 3=93. 

Example. What is the smallest whole number by which 1260 
must be multiplied in order to become a perfect square ? 

Since 1260 — 2*x3* x 5x7, the number required—5x7 — 35. 


EXAMPLES. 107. 

Find, by factors, the square root of 


1. 9 CO. 

2. 1600 

3. 324. 

4. 576. 

5. 1296. 

6. 4096. 

7. 1764. 

8. 7056. 

9. 11025. 

10. 53361. 

11. 99225. 

12. 571536. 

13. 27x12x14x56. 

14. 182x77x66x39. 


15. 609x290x165x154. 

16. Find the smallest whole number by which 450 must be 
multiplied in order to become a perfect square. 

17. Find the least number by which 2940 must be multiplied . 
in order to become a perfect square. 

18. Find the least number by which 968 must be divided in 
order to become a perfect square. 

19. Find the least square number which i9 divisible by 10, 
by 16 and by 24. 

20. What must be the least number of scfldiers in a regi¬ 
ment, that will allow it to be drawn up 10,15 or 25 deep, and also 
to be formed into a solid square ? 

176 . To find the square root of a Decimal Fraction. 

To find the square root of a decimal fraction we proceed as in 
the case of a whole number. In pointing, the first point must be 
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placed or supposed to be placed on the units’ figure. In the root 
the decimal point must be placed immediately after die root-figures 
corresponding to the integral part of the number. 

We observe that if any decimal be squared there will be an 
even number of decimal places in the result. Consequently a deci¬ 
mal fraction (in its simplest form) to be a perfect square,must have 
an even number of decimal places, and the number of decimal 
places in the root must be one-half of the number in the square. 

If the given decimal is not a perfect square (which is always 
the .case when the decimal in its simplest form contains an odd 
number of decimal places) the square root will be a non-terminat¬ 
ing decimal ; and we can find the square root to any number of 
decimal places we like. 

In finding the square root of a decimal, the number of decimal 
places in it must be made even, by annexing ciphers, if necessary. 

Example i. Find the square roots of ii'9025 and *5625, 

ii‘962§(3‘4S Ans. *5<’2§ ( 75 Ans. 

9 49 

64 ) 290 145 ) 72s 

256 72s 

68 s ) 342s 
^425 


■ Example 2J| Find the square root of '045 to three places of 
decimals. 


Here, we are to have three 
decimal places in the root ; 
therefore in the given number, 
we make the decimal places 
ux. 


'045600 ('212... Ans, 
_ 4 _ 

41 ) 50 

4 i:_ 

422) 900 

56 


Example 3. Find the square root of 3 to two places of 
' decimals. 

j oooo ( r73... Ans, 
i 

27 ) 200 
11)9 

343 ) ”00 • . 

1^29 

7T 
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EXAMPLES. 108 . 

Find the square root of 
1. 11*56. 2 . 4*7089. S« 390625. 

5 . *0064. 6. *005329. 7 . 1082*41. 

9 . *00053361. 10. *00002025. IL 236*144689. 12. *804609. 

13 . ‘000003418801. _ 14 . 1*002001. 16 . 938703*06991561. 

Find to four places of decimals the square root of 


16 . 

761*9. 

17 . 

17. 

18 . 

237*6x5. 

18 . 

5 - 

20. 

876*535.’ 

21. 

•I. 

22. 

* 5 - 

23 . 

23 

24 . 

•9. 

26 . 

20. . 

ze. 

•oi6. 

27 . 

'00064. 28 . 

7 - 

28 . 

66. 

CO 

0 

• 

13. 


159 


4 . 83*4464. 

8 . 5774409. 


ITT. To find the square root of a Vulgar Fraction. 

The square .root of a vulgar fraction is the square root of its 
numerator divided by the square root of its denominator. 


Example i. 

V 25 v 25 5 


_ ^ 

Example 2. 


* / 
Exa 7 npie 3. 




3 

4 


V 4 


173 




• 86 ... 


If the denominator be not a perfect square it is advantageous 
to make it so by multiplication. 


Example 4. ji-j 
ExampUi. 


i x6 2*449... 

6 X 6 ~ .^36 ™ 6 

10 s'10 3*1622 


*408... 


^5270... 


Note. The square root of a fraction can also be found by 
reducing the fraction to a decimal and then extracting the square 
root of the decimal. 


EXAMPLES. 109 . 

Find the square root of 

yV/x* 2. 5513 ^. 32|f. 4. lO'ijJg. 5. 

41 

e. 2*7. 7 . 28*4. 8. 3*361. 8. 8*027. 10 . *07i. 

f'ind to 3 place# of’decimals the square root of 
11 . 2 . 12 . f 13 . |. 14 . t. 


15 . A. 



l6o 


le. 
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21 . Simplify k/( 7 SJ) 


. - 41 ^. 18 . 

y(7Sj)x ^/(I7)■^^/(2&^ 


19 . 


2 5 


20 . 


5'04 
• 012 * 


Vi 8 * When more than ha/fthe number of figures of square 
root has been obtained by the ordinary method^ the ^remaining 
figures may be obtained by division only. 

* 

Example i. To find the square root of 189475225. 


• Here we find the first three 
figures in the ordinary way. 
To' find the remaining two 
figures by division, we take 
twice the part of the root al¬ 
ready found, as the divisor ; 
we bring down one figure to 
the last remainder and divide ; 
them to the new remainder 
bring down the next figure 
and divide. The quotient thus 
obtained gives the two remain¬ 
ing figures of the root. 


i8947|5i25 ( 137I65 Ans. 

1 

23) 69 

267 ) 2047 
1869 

274 ) 1785 ( 

I <>44 

,1412 ‘ 

1370 

42 


Note. Of course this process does not show whether the 
given number is a perfect square or not, but it is very useful in> 
cases like the following. 

Exavip’.e 2. ^ind the square root of 2 to seven places of decimals. 


Here we find 5 figures of 
the root by the ordinary method 
and the remaining three by 
division. 


2* (l-4i42lr3S— 
1 

24 )~JOO 

281 } 400 
281 

2824 ) 11900 
11796 

28282 ) 60400 

56564 

28284 ) 38360 ( 135 
28284 
100700 


^ 159080 
^ ^4U2o 
276(10 



CUBE ROOT 


l6l 

BZAMFLES. 110 . 

Find to 6 places of decimals the square root of 


1. 

5 - 

2. 

17. • 

3 . 

761 9. 

4 . 

•0003841. 

6. 

2 -» 

6 . 

3 - 

7 . 

•07. 

8. 

•85. 

0 . 

7619.’ 

10. 

§• 

IL 

237-615. 

12 . 

17 - 

13: 

f 

14 . 

23 ' 8369 . 

16 . 

•000943. 

16 . 

10. 


t 

XXXI. CUBE ROOT. 

IT 9 . A number is called the cube root of its cube. Thus 
is the cube root oi 8 ; 3 is the cube root of 27. 

The cube root of a number is indicated by the symbol Vpi®c®d 
before it. Thus *^8 indicates the cube root ofZ^ i.e.^ 2, 

A number whose cube root can be expressed exactly either 
by a whole number or by a fraction is called a perfect cube. 

The cubes of i, 2, ^ 3, 4, S, 6, 7, 8, 9, 

are respectiTely i, 8, 27, 64, 125, 216, 343, 512, 729. 

[These results should be committed to memory.] 


180 . The method of finding the cube root of a number is as 
follows : 

Example i. Find the cube root of 13824. 

13824 ( 24 Arts. 

8 _ 

2® X 3co = 1200' 5824 
2x30x4=" 240 

4® =__l6 

1456’ 5824 

We divide the number into periods of 3 figures each, the 
number of dots indicating the number of figures in the cube root. 

We find that 2 is the highest number whose cube is less than 
the first period ; this then is the first figure of the root. We sub¬ 
tract the cube of 2 from the first period and to the remainder we 
bring down the second period. 

Next, we multiply the square of 2 (the first figure of the cube 
root) by 300 and set down the product 1200 ; this is the trial divisor. 

• Dividing 5824 by 4hisJ the quotient is 4 ; this is the second figure 
of the root. Now we multiply the first figure of the cube root by 
30 and this product by the second figure of the root, and set down 
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the result under the trial divisor ; then set down under this the 
square of the second figure of the cube root. Adding these three 
we get 1456 as our divisor. We then multiply this by the second 
figure of the root and subtracting the product from 5024 we find 
that there is no remainder. Therefore we conclude that 24 is the 
cube root of 13824. 

If the cube root contains three or more figures the above 
process must be repeated. 

Example 2. Find the cube root of 33076161. 

Process : 3307^16! ( 321 Ans 


27 


38x300 


27 CX> 

1 0070 

3 X 30 ><2 

= 

180 


2= 


4 

2884 

5768 

32* X 300 

= 

307200 

308161 

32 X3OXI 

cx 

960 


I* 


I 

308161 

• 

308161 


Note. Remarks of Arts. 172, 173 and 174 with regard to the 
process of extraction of the square root apply equ^y to the 
process of extraction of the cube root. 




EXAMPLES. 111 . 


Find the cube root of 



1 . 

1331. 3 . 

15625. 

3 . 46656. 

4 . I10592. 

6 . 

117649. 6 . 

373248. 

7 . 2197. 

8. 185193. 

9. 

704969. 10. 

912673. 

11. I5069223. 

12. 105823817. 

13 . 

843908625. 

14 . 

873722816. 

15 . 219365327791. 

16. 

167284151. 

17 . 

731189187729. 

18 . 10970645048. 

10 . 

93162981941037. 

20 . 1371742108367626890260631. 


IBl. A decimal fraction (in its simplest form) to be a perfect 
cube must have 3, 6, 9,... decimal places ; that is, the number 
of decimal places in it must be some multiple of 3. If the number 
of decimal places be not a multiple of 3, the cube root {can be 
obtained to any number of decimal places iVe like. In extracting' 
the cube root of a decimal, the number of decimal places must be 
made a multiple of 3 by annexing ciphers, if necessary. 
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' The cube root of a vulgar fraction is the cube root of its 
-numerator divided by the cube root of its denominator. 

BXA.KFII1BS. Ills. 

Find the cube root of 


1. 

17*576. 

2. 132*651. 

8. *493039- 

4 . 

64481*201. 

6. 18*609625. 

0. *007645373. 

7 . 

•S76467493. 

8 . *001030301. 

9 . jYs* , • 

10. 

TiWoB* 

11* 49 ^* 

12. 7 SS 8 H 5 - 

13 . 

•637. 

14 . 1587*^2. 

15 . 3845-295. 

16 . 

4 ^i 1 rV* 

17 . 20|J. 

18 . 2*376. 


Find to three places of decimals the cube root of 
19 . 3 ' 539 > 20 . II. 21 . 24. 22 . 7-52. 23 . *8. 

' 24 . *27. 26 . 20 . 27 . *0047. 2 S. 5^. 


18 ?. When at least one more than half number of figures 
in the cube root of a number has been found by the ordinary 
methed, the remaining figures of the root may be found by 
division only. 

Note. In this case we take for the divisor 300 times the 
^ql1are of the part of the'cube root already obtained and proceed 
exactly as in Art. 178. 


EXAMPIiES. 113 . 

Obtain to 6 places of decimals the cube root of 
1 . 3 'S 39 - 2. 24. 3 . 7’52. 

4 . -002. 6. ’003. 6. 18/j. 

I S 3 . The fourth, root of a number is found by taking the 
square root of the square root of the number. 

The sixth root of a number is found by taking th^ cube root 
of the square root of the number. 

The ninth root of a number is found by taking the cube root 
of the cube root of the number. 


EXAMPLES. 114 . 


Find the fourth /oot of 
.1. 256. 2. 234256.. 


3 . 1679516. 


4 . 157 5*296 ( 
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Find the sixth root of 

«. 531441- e. 3 o8*9I5776» 247949*1296^ 

Find the ninth root of 

8 . 262144. 8. 1953125, 10. 3009- 

XXXII. MEASUREMENT OF AREA. 

184 . In Arithmetic we consider the areas of rectangles only^ 

‘ ’Example, The door, the ceiling and each wall of an ordinary 
room ; a sheet of paper ; each side of an ordinary box or brick ; 
airtbese are rectangular surfaces. 

The length and breadth of a rectangle are called its dimen¬ 
sions. 

185 . The unit of area is a square whose side is the unit of 
length. 

Area or Surface is measured by the number of units of area 
which it contains ; just as a length is measured by the number of 
units of length which it contains, 

186 . To find the area cf a rectangle. 


Let ABCD be a rectangle, of 
which the length AB is i yd. 2 ft., 
and the breach A£> is 3 ft. Then, 
if the unit of length be a foot, the 
measure of AB is 5 and of AD is 3. 



Divide AB,^nd AD into 5 and 3 equal parts respectively, and 
through the points of division draw lines parallel to AD, AB 
respectively. Then the rectangle ABCD is divided into 5 x 3 
equal squares, the side of each of which is a foot in length. 

Now, each of these scmares is the unit of area ; therefore the 
measure oi the area ABCD (which is the same as the number^of 
these squares) is 5x3 or 15. 

1 . Area of ABCD^i^ sq. ft. 

And generally, in any rectangle, 
measure of area=ineasure of length x measure of breadth 

or, more briefly, 

area=length x breadth. , 

Whence, 

length = area breadth ; 
breadth = area -r length. 
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Note. A square foot is a square whose si;]e is a foot. Note 
the differeace between “3 square feet” and “3 feet square”. 
Three square feet denotes an area 3 times as large as a square 
foot; three feet square denotes the ajrea of a square whose side is 
3 eet. 

Examph i. Find the area of the floor of a room 10 ft. 6 in. 
lonjj and 6 ft. 4 in. broad. 

Length of room—loj ft. ; 

breadth „ „ —ft. ; , . 

area „ „ =«ioJx6J sq. ft. 

“-V- V sq. ft. 

sq. ft. 

=»66 sq. ft. 72 sq. in. 


Example 2. A rectangular court, 24 yards Hng and 16 yards 
broad, has within it a path of uniform breadth of 2 yards running 
round it ; find the area of the path. 


Area of court —34 x 16 sq. yd. 

= 384 sq. yd. 

, The path takes off (2+2) yd. from the length 

and (2 + 2) yd. from the breadth ; 

length of inner court=20 yd,, 

and breadth . —12 yd. ; 

area . —20X 12 sq. yd. 

» 

—240 sq. yd. 

/. area of path=(384-24o) sq yd. 

— 144 sq yd. 


16 



or thus : 

Length of the path 

—(24x2 + 12x2) yd. 
-72yd.j 

the area of the path =*72 x 2 sq. yd. 

= 144 sq. yd. 


CM 



Example 3. Fine? the breadth of a courtyard 41 sq. ft^ 
€0 sq. in. in area, and 7 ft. 4 in. in length. 
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Area—(41 +i*A) sq. ft. 

-4i{ sq. ft. ; 
length=71 ft. 


breadthft. 




22 


5. ft. • 

j 


5 ft. 8 In. 


‘ Example 4. How many paving stones, each 2 ft. 8 in. long 
and 17 in. -n’ide, will cover the courtyard in Ex. 3 ? 

Area of court = 41^ sq. ft. ; 

area oi a stone—afxJJ sq. ft.=V‘ sq* ft. 5 


number of stones reqd.= 4 rr = ~ x “ = ii 

9 34 


Example 5. Find the cost of matting the room in Ex. i, at 
3 annas per sq. ft. 

The cost may be found by Practice or by Compound Multi¬ 
plication. 


EXAMPLES. Its 












Find the area of the rectangles having the following dimen¬ 
sions : ^ 

1. IS ft. by 12 ft. 2. 20 ft. by i6 ft. 

3 . 13 ft. 6 in. by 8 ft. 8 in. 9 ft- ^ ft* 7 

V 6. lo ft. 7\ in. by 7 ft- 4J in. 9 yd. 3 ft. by 7 yd* i ft. 

Find the breadth of a room whose 
Vt. area —363 sq. ft., and length— 33 ft. 

area:=6 sq. ft. 60 sq. in., and length»2 ft. 9 in. 
area«5 ac. i ro. 36 po., and length»267 yd. 2 ft. 
lOP area=94 sq. yd. 8 ft. 84 in., and length =33 yd. i ft. 8 in. 

• lli Find the area of a square field whose side is 32 ft. § in. 

. » 12 . Find the area of a square room whose side is 3 yd. 2 ft. 3 in. 

13 . How nrany paving stones, each 1} ft. by 9 in., would be 
required to i)ave a square courtyard whose side is 21 ft.? 

14 . How many pieces of carpet, each S ft. long and 3 ft. wide, 
will cover the floor of a room 20 ft. by 13 ft. 6*in. ? 

•IB. Find the cost of carpeting a room, 10 ft. 6 in. by 6 ft.. 
■ 6 in., at R2 per sq. ft. 
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» 16 . Find the cost of polishing a marble slab, 3 ft. 3 in. by 2 ft. 
6 in., at 2d. per sq. in. * 

« 17 . A room, 20 ft. long, 16 ft. broad, has a stained border all 
round it 2 ft. wide ; what is the arch of the stained part ? 

• 18 . A rectangular piece of ground is 88 yards long and con¬ 
tains an acre ; it consists of a walk 6 ft. wide surrounding a 
grass-plot : find the area of the walk. 

19 How many stone slabs, 3 ft. long, 1 ft. wide, are requisite 
for paving a path which encloses a rectangular garden half a mile 
long and quarter of a mile wide, the path being 6 fi. wide ? • * 

^^' 20 . A gravel path 5 ft. wide runs round a rectangular garden, 
100 yd. by 75 yd.; find the cost of making,it at 4a. bp. per sq. yd. 

21 . How many sq. yards of matting will be wanted to cover 
a room 31 ft. 6 in. by 22 ft. 6 in. ? Whai will b^ the cost at 
per sq. yd. ? 

^22. If 1200 stones, each 2 feet square, will pave a court, find 
^j^e area of the court. 

• 28 . The cost pf varnishing the floor of a room, 24 ft. long, at 
2s. hd, per sq. yd'., is ;£5 ; find the breadth of the room. 

^* 24 . A garden roller is 3 ft. 3 in. wide, and its circumference 
is 6 ft. 9 in.; how many sq. ft. of ground does it pass over in one 
complete revolution ? 

* 26 . A sheet of paper is 20 in. long and 18 in. wide ; by how 
much must the width be narrowed to leave a surface of 2^ sq. ft. 

• 40 . What length must be cut off a plank which is 5^ in. broad, 
that the area may be a sq. foot ? 

t 27 . A factory has too windows, 60 of which severally contain 
8 panes, each 9 in. by 6 in. ; and the remainder severally contain 
10 panes, each 2 ft. square ; find the cost of glazing the whole at 
10 annas per sq. ft. 

• 28 . What must be the length of apiece of land, 15 yards wide, 
that can be exchanged for a piece of the same quality, measuring 
20 yards each way ? 

29 . Find the area of the square which has the same perimeter 
as a rectangle whose length is 48 ft. and is 3 tijnes its breadth. 

30 . How many flag-stones, each 576 ft. long and 4'i5 ft. wide’, 
are requisite for paving a' cloister, which encloses a rectangular 
court, 4577 yd. long and 41-93 yd. wide, the cloister being 12-45 ft. 
wide ? 

31 . A room measuring 42 ft. 6 in. by 22 ft. 9 in. inside, with 
walls 2 ft. 3 in. thick*is surrounded bv,|i verandah 10 ft. 6 in. wide. 
Find the cost of paving this verandah with tiles measuring 4^ in. 
by 3 in., and costing 6 pies each. 
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187 . Example!. Find the length of the side of a square, 
which contains 91 sq. ft. 121 sq. in. 

Area=9i sq. ft. 121 sq. in. —13225 sq. in. ; 

length of side = 3225 in. => 115 in. 

*= /y /9 ft. 7 in- 

Etnmple 2. Find the diagonal of a rectangular field, 16 yd. 
long and 12 yd. wide. 

By Euclid I. 47, 

the diagonal == yd.=* ,,/2S6 + i44 yd. 

= »/400 yd. «=20 yd. 

Example 3. The area of a room which is twice as long as it 
is broad is 26 rfq. yd. S sq. ft. ; how long is it ? 

The room can be divided into two equal squares whose side i» 
equal to the breadth of the room. 

Area of each square = i3 sq. yd. 4 sq. ft. — 

= 121 sq. ft. ; 

side of each square = ft. = ll ft. ; - 

breadth of room = ii ft. = 3 yd. 2 ft. ; 
length of room=7 yd. i ft. * 

1 | EXAhlPLES. 116 . 

1. The area of a square field is 10 acres ; find the length of 

its side. • 

2 . The area of a square room is 502 sq. ft. 73 sq. in. \ find the 
length of each side, 

3 . Flow many yards of fencing are required to enclose a 
square garden containing 4 ro. i po. 29 yd. 6^ ft. ? 

4 . A rectangular field is 40 yards long and 30 yards broad ; 
find the distance from corner to corner. 

6. What is the length of the diagonal of a square whose side 
is 4 yards ? 

6. The area of a square is 900 sq. ft. ; what is the length of 
its diagonal ? 

7 . The area of the floor of a room is 162 sq. ft. ; its length is 
twice its breadth ; find its length. 

8. Find the length of a rectangular field which is 3 times as 
long as it is broad and which contains 768 sq. yd. 




carpeting and papering 



9 . A room is half as long again as it is broad and its area is 
69*36 sq. yd. ; find its perimeter. 

10 . The sides of two squares contain 77 yd. i ft. 9 in. and 7 yd. 
2 ft. 4 in. respectively j hnd the*side of a square whose area is 
equal to the sum of the areas of the two squares. 


188 . Carpeting the floor and papering the walls of 
a room. 


Example i. Find the length of carpet 2J ft. wide, required for 
a room 28 ft. long, 20 ft. broad. 

The carpet which will cover the floor of a room has the ^arne 
area as the floor. 



Area of floor=28 x 20 sq.ft. ; 
length of carpet reqd. - ft, - 

*=240 ft. = 80 yd. 



Examifle 2. Find the area of the four walls of a rectangular 
room 20 ft. long, 15 ft. broad and 10 ft. high. 

The area of the four walls of a rectangular room is obtained by 
mnltipUing the circuit (z.c., twice the sum of length and breadth) 
of the room by the height of the room. 

The circuit«=(2o + iS)x 2 ft. = 70 ft. ; 

/. the ai'ea of walls = 70 x lo sq. ft. 700 sq, ft. 

To find the length of paper required to cover the walls, proceed 

as in the preceding example. 

> 

Note. In estimating the length of paper required, deductions 
for doors, windows and fireplaces must be made. 

N. B. The cost of carpet or paper may be found by riactice or tiy 
Compound Multiplication. 



Find the length of carpet required for roomi having the follow- 
■ing dimensions : 

1 . Room, 25 ft. long, i8 ft. broad ; carpet^ 2 ft. 6 in. wide. 

■ 2 . Room, 20 ft. long, 12 ft. 6 in. broad ; carpet, 27 in. wide. 

3 . Room, 30J ft. long, 20J ft. broad ; carpet, 42 in. wide. 
Find the expensS of carpeting a room, 

4 . 16 ft. by 10 ft., with carpet 3 ft. wide, at R2. 8a. a yard. 
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5 . 30 ft. 9 in. by 25 ft., with carpet 30 in. wide, at 4.r. 6{ii 
a yard. 

Find the area of the walls of the following rectangular rooms r. 

6. Length 20 ft., breadth 16 ft., height 9 ft. 

7 . Length 15 ft. 6 in., breadth 12 ft., height 9 ft. 

8. Length 21 ft. 7 in., breadth 16 ft. 5 in., height 3} yd. 

Find the length of wall paper required for the following rooms : 

9 . ' 25 ft. long, 20 ft. wide, 12 ft. high ; paper 15 in. wide. 

10 . c 14 ft. long, 10 ft. wide, 7 ft. high ; paper I4 in. wide. 

11. 27 ft. long, 18 ft. wide, lo ft. high ; with paper 16 in. wide, 
allowing for 2 doors each 7 ft. by 4 ft. 

12. 28 ft. long, 20 ft. broad, 9| ft. high ; with paper 20 in. 
wide,, allowing for a door 6 ft. by 3^ ft. and a window 3 ft. by 2^ ft. 

Find the expense of papering rooms whose dimensions are : 

V 13 . Length 21 ft., breadth 16 ft, height 10 ft. ; with paper^ 
16 in. wide, at 4a. a yard. 

■' 14 . Length so ft, breadth 35 ft, height 15 ft.; with paper 
IS in. wide, at 6d. a yard. 

16 . Length 18 ft, breadth 16 ft, height 9 ft.; with paper 15 in. 
wide, at gei. a yard, allowing for 3 doors each 6 tt. by 3| ft., 

2 windows 4 ft by 2} ft., and a fireplace 6 ft. by 4 ft. 6 in. 

^ 16 . How maitf yards will remain out of 300 yards of matting 
2 ft 6 in. wide, a*er covering two floors, each~ 2 S ft. 6 in. by 21 ft. i 

■ 17 . A square room whose floor measures 56 sq. yd. 2 sq ft. 
36 sq. in , is 10 ft. 4 in. high ; And the expense of whitewashing 
Its ceiling and walls at 7p. per sq. yd. 

• 18 . The cost of covering the floor of a room, 12^ yd. by 8| yd., 
with carpet 2^ ft wide, is £30. 14.7^ ; find the price of carpet 
pel yard. 

10 . It costs £2. sj. to paper a room to yd. long and 8 yd. wide, 
with paper 1^ ft wide, at 3ci. per yard ; find the height of the room. 

20 . The cost of carpeting a room 16) ft. long and 12I ft. 
broad, with carpet at 6s. per yard, is £n. 17s. ; And the width of 
the carpet. 

2 L If a postage«tamp be ^ of an inch long and | of an Inch 
broad, what will be the cost of covering the walls of a room 
which is SS ft. long, 12ft wide and 9 ft. high, with postage stanaps,.. 

6 pies each ? • 

' 22 . What will be the cost of papering a room, 24 ft. long by 
20 ft. broad and 8 ft. high, which has 2 doors each 7 ft. by 4 ft.,. 
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with paper i ft. wid& at R4 a piece ; the cost of putting it on 
being 4a. per piece, and each piece being 4 yards long ? 

** 23 . The matting of a room, 3 times as lon^ as brd#^, at 4 
annas per sq. ft. cost Rye ; an’d the painting of the walls at 
2 annas pet sq. yd. cost R6. iSo. ; what is the height of the 
room ? • 


24 . Find the expense of lining a cistern 10 ft. long, 8 ft. broad 
and 3 ft. deep, with lead at Rio per cwt., which weighs 5 lb. 
per sq. ft. ' , . 

'J29. Find the cost of papering a room, 18 ft. long, 12 ft. broad 
and 10 ft. high, with paper 32 in', wide, at 6 annas a yard, allowing 
for a door 7 ft. by 4 ft., 3 windows each 4 ft. by 3 ft. and a panel¬ 
ling 2 ft. high round the floor. 

26 . A box with a lid is to be made of plank, one inch thick ; 
the external- dimensions are to be 18 in., 12 in., and 9 in. : how 
many sq. ft. of plank will be required ? 

The length of a room is 321^ ft The cost of papering 
the walls at Ri. 14a. per sq. yd. is R308. 2a. ; and the cost of 
carpeting the floor at R2. 4a. per sq. yd. is RX50. ta. Find the 
height and width of the room. 

' 28 . Find the cost of whitewashing the ceiling and the inner 

and outer sides of the walls of a room, 20 ft. long, 12 ft wide and 
15 ft high, at I pie per sq. ft. ; the walls being ft. thick and 
3 ft. higher at the outside. 


LAND MEASUREMENT OF BENGAL. 

189 . If we have to And the area of a rectangular piece of 
land say, 14 bL 3 cot. by 9 bi. 2 cot., we might proceed thus : 

Area-I43®5X 9ih bi. (superficial)-I28jjg bi.= 128 bi. 15 cot. 
4 ch. 16 ga. 

But such examples are usually worked by the following rule : 
Bigha multiplied by bigka gives bigha. 

Bigka^ „ „ cottah „ cotiah. 

Cottah „ „ coUah „ dhooU, 

Twenty dhools make a cottah. 

The truth of the rule will appear from the folHowing considera¬ 
tion'll : 

I bi. XI bi. «- I *i. (superficial); •- 
I bi. XI cot.— IX ^0 bi. — bL mi cot. (superficial); 

I cot.x I cot—^Xj^o bi. — 3V cot.— i dhooL 
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By this method the above example will be worked thus : 

We multiply all the bi. cot. 
terms of the ist line 14. 3^ 

(beginning with the y ■ 2' 

7 .7 «=([4 bi. 3 cot.)x9 bi, 

of the 2nd line (begin- 1.8. 6=(i4bi. 3 cot.)x2 co*. ' 

rung with the highest), . 15'. '6=(i4 bi. 3 cot.)x(9 bi. 2 cot.) 

Area=128 bi. 15 cot. 6 dhools 
- . =123 bi. 15iff cot. 

= 128 bi. IS cot. 4 ch. 16 ga. 

EXAMPLES. 118 . 

Find the areas of the following rectangular fields ; 


1. 

4 bi. by 3 bi. 


2 . 

10 bi. 10 cot. by 5 bi. 

3 . 

12 bi. 

15 cot. by 8 bi. lo 

cot. 



4 . 

14 bi. 

8 cot. by 14 bi. 8 

cot. 



5 . 

24 bi. 

5 cot. by 14 bi. 13 

cot. 



e. 

57 bi. 

5 cot. by 43 bi. 8 

cot. 



7. 

99 bi. 

19 cot. by 49 bi. 19 

cot. 



8 . 

cr 

. 14 cot. by 105 bi. 

7 cot. 



0 . 

8^ bi. 

by ^ bi. 


10 . 

lof bi. by IS cot. 

11 . 

252 cubits^y 164 cubits. 


12 . 

408 cubits by 308 cubits, 


XXXIII. MEASUREMENT OF SOLIDITY. 

190 . In Arithmetic we consider the volumes of rectangular 
‘Solids only. 

Example. A rectangular box, a brick, are rectangular solids. 

The. length, breadth and thickness (or height or depth) of a 
rectangular solid are called its dimensions. 

191 . The uait of volume is a cube each of whose edges is 
the unit of length. 

Volume or cubic content is measured by the number of 
units of volume which it contains. 

% 

To find the volume of a rectangular solid or rectangular 
parallelepiped. 
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Let the annexed 
figure represent a rect¬ 
angular parallelepiped, 
of which the length. 

AB is 4 ft., breadth BC 
is 3 ft.* and thickness 
A I) is 2 f{. Divide AB, 

BC, AD respectively 
into 4, 3 and 2 equal 
parts, and through the 
points of division draw _ 

planes parallel to the 0 

wm be di^Jid^d?nto*^nuirber of equal blocks, 

cubicJoof,sxi^ since there are two laye« m ej^h 

there are 4x3 blocks, we see that *ere are 4x3x2 blocks 

altogether, and the solid therefore contains 4^ 3 xa cubic feet. 

/. The volume of the solid=4^ 3^2 cu. ft. 

And generally, in any rectangular solid, 

the measure of volume **measure of length X measure of brea t 

X measure of thickness. 

Or, more briefly, 

Volume =*length x breadth x thickness. 

Whence, thickness =*volume4-(lengthxbreadth) : etc. 

FramPie i. Find the cubic content of a octangular block of 
marble whose dimensions are 3 ft. 2 m., 2 ft. 3 in. 

Volume=si X 2iX li cu. ft.=»io}J cu. ft. 

Exaanvble 2. How many bricks will be required to build a wall 
20 ft long, 10 ft. high and 2 ft. thick ; each bnck with Us share 
of the mortar being 6 in. long, 3 >n. wide and 2 in. deep . 

. , volume of the wall 2 0 x l o X 2 _ 

N umber of bricks - each brick “ i x i x i 


Example 3 ; 
broad ; what is 
feet of water ? 


A rectangular cistern is 6 ft. long and 4 (t. 
the depth of water in it, when it contains 72 cubic 


_ volume of w ater 72 
Depths---— r base^fiXi 


ft. = 3 ft. 


Example 4. A liox with a laid is to be made 
plank; its internal dimensions are to be 20 in., 
Ho\v many cu. in. of wood will be required ? 


of half-an-inch 
15 in. and 9 in. 


m 
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The external dimensions of the box are 21 in., 16 in. and 
10 in. ; its external voIume-2iX t6xio cu. in.=>336ocu. in ; 
And its internal volutne-20X 15x9 cu. 10.-2700 cu. m. 
.’.Volume of wood required for the box—(3360-2700) cu. m. 
—660 cu. in. 

We may obtain the area of the plank required by dividing the 
volume of the wood by the thickness of the plank.. 

EXAMPLES. 119. 

'Find the cubic contents of the rectangular solids having the 
following dimensions : 

1. 10 ft., 8 ft., 5 ft. 2. 7J ft., sJ ft., 4I ft. 

8. 3 yd., 7 ft, 30 in. 4. 5 ft. 10 in., 3 ft., 6 in. 

6. 7 yd. 2 ft. 9 in., 6 yd. i ft. 3 in., 10 ft. lo in. 

0 . Find the cubic content of a cube whose edge is 3J ft. 

7 . How many pounds of water will fill a cistern 2 yd. long, 
3 ft. broad and 9 in. deep, having given that a cu. ft. of water 
weighs 1000 oz. ? 

8. How many bricks, each 9 in. by 6 in. by 4 in., are required 
for a wall 22 yd. long, 8 ft. high and 2 ft. 6 in. thick, leaving in it 
a doorway 6 ft. by 4 ft. 

9 . How many times can a bucket, holding 2 cu. ft. of water, 
be filled from a tank 30 ft. long, 25 ft. wide and 10 ft. deep ? 

10 . In wh^ time will a cistern 16 ft, by 12 ft. by lo ft., be 
filled by a pipe which discharges 40 cu. ft. of water per minute ? 

11 . How many sheets, each 4 ft. long, p ft. broad and J of an 
inch thick, can be made from 4 cu. ft. of iron ? 

L 2 . Find the total weight of 27 sheets of copper, each 6 ft. 
long, 4 ft. broad and ^ of an inch thick, a cubic foot of copper 
weighing 2 cwt. 

18 . How many times can a pint-bottle be filled from a cistern 
138*637 in. by 70 in. by 10 in., having given that a gallon contains 
277*274 cubic inches ? 

14 . A cu. inch of gold is hammered into a plate 6 in. square ; 
find the thickness of the plate as the decimal of an inch. 

16 . Water is flowing into a reservoir which is 5 ft. square ; 
how many cu. ft. of water will have flown in when the depth of 
w.iter is 2g^ft. ? 

16 . A cistern, 12 ft. long and 8 ft. 6 in. ^oad, contains water 
how many cu. ft. of water must be drawn off to make the surface 
fink half an inch :•* 
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17 . A room, 40 ft. lol in. by 25 ft. 8 in., accommodates 100 
persons ; what must be the height of the room if each person has 
■ i7Sls8J cu. ft. of air ? • 

18 . What length ipust be cut off a rectangular marble slab, 
i) ft. broad and 8 in. thick, in order that it may contain 2 cu. it. ? 

19 . ' Find the cost of digging a canal i mile long, 6 ft. wide 

and 5 ft. deep, at 4 annas per cu. yd. 

* 

20 . A lake, whose area is 30 acres, is covered with ice 
6 inches thick ; find the weight of the ice in tons, if a cubic foot 
of ice weigh 900 oz. Avoir. 

2 L There are 1530 cu. ft. of air in a room 9 ft. high; find the 
' cost of carpeting it at fti per sq. ft. 

22 . A square room, 10 ft. high, contains 4000 cu. ft. of air ; 
‘ how many yards of paper, 2 ft. wide, will be required for covering 
' its walls ? 

23 . A solid stack, 41 ft. 8 in. by 16 ft. 8 in. by 14 ft. ^ in., 
•contains 125000 bricks, each 10 in. long and 3^ in. thick ; find the 
■width of each brick. 

24 . A piece of ground is 100 yd. long and 75 yd. wide. To 
what uniform depth must it be excavated that the earth taken out 
may form an embankment of 25000 cubic yards, supposing the 

- earth to be increased one-ninth in volume by removal ? 

26 . A box (with cover) is made of an-inch-and-a-half plank ; 
its external dimensions are 4 ft., 3 ft. 6 in. and 2 ft. 3 in. : find the 
weight of the box, supposing a cu. ft. of the wood to weigh 36 lb. 

26 . The roof of a verandah is supported by 16 teak beams, 
each 9 ft. long, 3 in. broad and 5 in. deep. If the weight of a 
cubic inch of teak is of that of a cubic inch of water, and if a 
cubic foot of water weighs 1000 oz., find the weight in lbs. of the 
'timber in the verandah. 

27 . A crow wishing to quench its thirst came to a vessel 
' which contained 28 cu. in. of water. The crow being unable to 

reach the water, picked up several small stones, each three 
quarters of a cubic inch in size, and let them drop into the vessel 
until the water came to the top of the vessel. If the size of the 
'vessel was such that it would exactly hold 73 cubic inches of 
water, find the number of stones dropped in 1>y the crow. 

28 . The top of a tank is a rectangle whose sides are 15 ft. 
and 9 ft.; it is of the same horizontal section throughout its depth. 
What must be its depth in order that it may contain 12960 gallons 
of water, one gallon containing 277*274 cubic inches i 

29 . A moat is to be dug all round a rectangular fort, 200 yd. 
long and 150 yd, broad ; it is to have vertical sides and to be 
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27 ft. wide and 10 ft. deep throughout. Find the cost of digging- 
it at 4 annas per cubic yard. 

30 . A room, 21 ft. long bjt l3jf ft, wide, is surrounded by 
walls ft. thick and 14 It. high. There are two doors each 4| fu 
by 6 ft. and one window 3 tt. by 4J ft. Find (i) the ,cost of 
building the walls at the rate of ft5. ra. per cubic yard, and 
(ii) the number of bricks, each measuring 9 in. by 4 in. by 2^ in., 
required for the work. 

' • XXXIV . DUODECIMALS. 

193 . Duodetjimals or Cross Multiplioation is a method 
(similar to that of Art. 189) of finding areas and volumes, made 
use of by painters, bricklayers, etc., in measuring work. 

In duodecimals, the successive linear units are named and 
counted as follows : 

I foot«12 primes ; i prime = 12 seconds ; i second^ 12 thirds ; etc. 

Note. A prime an inch. A second is often called a part. 

The successive superficial and solid units are named and 
counted exactly in the same way as the linear units : Thus, 

I superficial foot 12 superficial primes; 1 supL prime — 12 
supl. seconds ; etc. 

I solid foot—12 solid primes ; i solid prime—12 solid seconds; eta. 

Primes, seconds, thirds, etc. are indicated by the accent (■'),. 
("), ("'), etc. respectively. 

The whole of the above statement may be briefly put thus : 

I linear foot ^ 

I square foot [ =12'—144" = 1728'"—20736**—etc. 

I cubic foot J 


194 . We can easily convert quantities expressed in duodeci¬ 
mals to those expressed in feet and inches, and conversely ; 
remembering that in linear measure the inch is the same as the 
prime, in square measure, as the second, and in cubic measure, 
as the third. 


Example I. 2 ft. 3’ . 4"-2 ft. 3'i*j'=2 ft. 3J in. 

Example 2. 3 sq. ft. 2'. 4”. 3"'=3 sq. ft. 28'W-3 sq. ft. 28i in. 
Example 3. 7 cu. ft. i'. 2" . 5'"=6**—7 cu. ft. I73"\®i 

— 7 cu. ft. 173J in. 

« 

C onvcrscly^ 

Example 4. 4 yd. 3 ft. 2J in. = i $ ft. 2'i—i $ ft. 2'. 4". 


DU0DEC11AA1.S I 77 

Exam^e 5. a sq. ft. igl in.—2 sq. ft. I9"|—2 sq. ft. i'. 7". 8"*. 
Exempie 6. 11 cu. ft. loooj in.»11 cu. ft. ioc»"'i 

-II cu. ft. 83". 4'"i-ll cu. ft. 6'. II". 4'". 3J» 

EXAMPLES. ISO. 

Express in yards, feet and inches : 


L 

12 ft. 7'. S^r, 

2. 

20 ft. 8'. 3". 9'". 

8 . 

13 sq. ft. 9’. 3". 

4 . 

22 sq. ft. 3'. 4". 8'". 

5 . 

40 sq. ft. i'. 0". 3'". 

6. 

2 sq. ft. 2'. 2". 2'". 2‘*. 

7 . 

30 cu. ft. 3'. 4".- - 

8 . 

74 cu. ft. 7' 3". 4'". 

8 . 

10 cu. ft. 2'. i". 6"'. 4*’. 

10 . 

3 cu. ft. 3'. 3". 3"'. 3‘* 

Express in duodecimals 

• 


11. 

2 yd. 2 ft. 7 in. 

12 . 

11 yd. I ft. 7 } in. 

13 . 

8 ft. Ilf in. 

14 . 

10 ft. 9| in. 

15 . 

6 sq. yd. 2 ft 71^ in. 

V 

16 . 

r 

7 sq. yd. 7 ft. 60} in. 

17 . 

2 CU. yd. 8 ft. 150} in. 

18 . 

I cu. yd. I ft. 240^ in. 


185. The following statements can be proved as in Art. 189. 


Feet 

into 

primes give 

(supl.) 

primes ; 


19 

seconds 

99 

seconds ; 


if 

thirds 

99 

thirds ; etc. 

Primes 

if 

primes 


seconds ; 


a 

seconds 


thirds j etc. 

Seconds 

if 

seconds 

99 

fourths ; 



thirds 

99 

fifths ; etc. 


Also 


(Supl.) feet 
primes 






into primes give (solid) primes ; 

seconds „ „ seconds etc. 

primes seconds ; 

seconds thirds ; etc. 


Example i. Find the area of a rectangle y ft. 8 in. by 6 ft. 7 in. 


We multiply all the terms 
of the multiplicand (commenc¬ 
ing with the lowest) by all the 
terms of the multiplier (com¬ 
mencing with the hig^hest). 

Area—so sq. ft. 5'. 8 ". 


ft. ' 

7 

6 

46 o -(7 ft. 8') X 6 ft. 

4 J _;;_^(7 ft. 8 ')X 7 '. 

SO . 5 . 8 -( 7 ft. 8 ')x( 6 ft. 7'). 

So sq. ft. 68"—so fh 68 id 


C. A. 12 
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Example 2. Find the capacity of a cubical vessel whose edge 
is 2 ft. 3 in. 


ft. ' 

2 . 3 

• 

# 

2 . 3 

4 . 6 

“ (2 ft. 3*) X 2 ft. 

= (2 ft. 3') X 3' 

6 . 9 

5 • 0 • 9 

=• (2 ft. 3') X (2 ft. 3 ')- 

2.3 

10 . 1 . 6 

- (5 sq. ft. o'. 9") X 2 ft. 

I . 3 • 2 • 3 

= (5 sq.ft, o'. 9") X 3'. 


11.4.8.3 “ (S sq. ft. o'. 9 ")x (2 ft. 3'). 

Capacity-u cu. ft. 4' • 8 " . 3'"=it cu- ft. 675'">=il cu. ft 

675 in. 


EXAMPLES. ISl. 

Find by Cross Multiplication the areas of the following 
rectangles : 


1. 

3 ft- 4 

\ in. by 

2 ft. 3 

in. 


2. 

8 ft. 9 in. 

by 7 

ft. 8 in. 

3 . 

12 ft. 9 

1 in. by 

10 ft. 5 

in. 


4 . 

16 ft. II in. 

by 12 

ft. 10 in. 

6 . 

20 ft. ^\ 

: in. by 

15 ft- 4 

in. 


6 . 

40 ft. 6 in. 

by 3 

ft. 2^ in. 

7 . 

13 ft. 8S 

f in. by 

7 ft- 2 j 

in. 


8 . 

12 ft. 9{ in. 

by 10 

ft. 2§ in. 

9 . 

24 ft. 6g 

■ ii^ by 

9 ft- 3 i 

in. 

10. 

120 ft. 3^ in. 

by 20 

ft. s} in. 

Find the 

volumes of the 

following 

rectangular 

solids 

0 

• 

11. 

4 ft- 7 

in. by 

3 ft. 9 

in. 

by 

2 

ft. 3 in. 



12. 

6 ft. 8 

in. by 

5 ft. 7 

in. 

by 

3 

ft. S in. 



13 . 

10 ft. 8f in. by 

9 ft. 6 

in. 

by 

8 

f. 7 in. 



14 . 

12 ft. 3^ 

■ in. by 

7 ft- 4 i 

in. 

by 

5 

ft. 3^ in. 



15 . 

20 ft. ^\ 

\ in. by 

15 ft- 8| 

in. 

by 

10 

ft. 2^ in. 




N. B. For additional examples, see the tvo preceding sections. 


XXXV. PROBLEMS AND THE UNITARY METHOD. 

190 . When the value, weight or length, etc., of any number 
r>f units is given, we can, by Compound Division^ obtain the value, 
".veigbt or length, etc., of one of the units, ^nd when the value, 
weight or length, etc., of one unit is given, we can, by Compound 
Multiplication^ obtain the value, weight or length, etc., of any 
number of units of the same kind. 
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The solution by the application of the two above principles is 
called the Unitary Method or the Method of Beduotion 
to the Unit. The method will be fully explained by the follow¬ 
ing examples. 

1 S 7 . 'Example i. If Q articles cost R36, what is the cost of 
1 article'? 

The cost of 9 articles = R36, 

.*.I article 

“R4. Ans. 

Example 2. If 1 lb. of tea costs 2s. 6t/., what will 8 lb. cost ? 

* The cost of I lb. =2j. 6rf., 

t . ..............a.. 8 ... ^2.^. 6^.^ X S 

=£1. Ails. 

EXAMPLES. 

1 . If 7 articles cost R2. 10a., what is the cost of i article ? 

2 . If 12 maunds of wheat cost R30, what will i maund cost ? 

3 . If 7^ yards of cloth cost Ri. 14a., how much will i yd cost? 

4 . If the weight of 16 equal bags of rice be 40 maunds, what 
;s the weight of i bag ? 

6. If the length of a piece of cloth worth i8.r. be 12 yards, 
what is the length of a piece of the same cloth worth is, ? 

0 . If the rent of 13 acres of land is £4. 17s., what is the rent 
of I acre ? 

7 . If the income-tax on R200 be R5 . 3.4, what is the tax 
on Ri ? 

8. If I chair costs R2. 12a., how much will 13 chairs cost ? 

9 . If I lb. of sugar costs 7^,, what will 10 lb. cost ? 

10 . If I bullock can plough 3J bighas in a day, how many 
bighas can ii bullocks plough in a day ? 

11 . If a man walk 3! miles in 1 hour, how far does he walk 
in 9i hours ? 

12 . A servant’s wages being 7s. 6d. per week, how much ought 
he to receive for 7 weeks ? 

13 . If the railway fare for i mile is zip., what is the fare for 

'24 miles ? * 

14 . If the carriage of i maund for 150 miles cost Ra, what will 
be the cost of the carriage of lo^ maunds for the same distar.ce ? 
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Example 3. If 5 men can do a piece of work in 3 days, how 
long will take i man to do it 7 

5 men can do the work in 3 days, 

i man. (3x5) days, 

IS days. Arts. 

Example 4. If i man can do a piece of work in 21 days, in how 
many days can 3 men do it ? 

I man can do the work in 2i days, 

3 men.V* 

. 7 days. Ans. 

Note. In questions such as the two above, it should be 
noticed that to an inorease in the number of workmen corres* 
ponds a diminution in the number of days, and vice versa. 


EXAMPELS. 1 S 8 . 

1 . If 10 men can do a piece of work in 3 day s, how long will' 
it take one man to do it 7 

2 . If 12 men finish a piece of work in 5 days, in how many 
(lays could one man finish it 7 

3 . If 3 m^nds of rice last 9 persons 30 days, how long would 
they last i person 7 

4 . If 7 cwt. can be carried 100 miles for 3J., how far can i cwt. 
be carried for the same sum ? 

15 . If 13 acres can be rented for 7 months for a certain sum, 
foT how many months can i acre be rented for the same sum 7 

6. If I man can do a piece of work in 40J days, how long will 
it take 9 men to do it ? 

7 . If 30 bushels feed 28 horses for a week, how many^horses 
would they keep for 4 weeks 7 

8. If I man reap a field in 18 days, how long will 4 men be- 
doing it 7 

9. A ship performs a voyage in 55 days, sailing 1 knot an. 
hour, how many days would she take to perform the same voyage 
sailing S knots an hour ? 

10. If the carriages of ^6 maunds for i mile cost a certain 
sum, how much will be carried 14 miles for the same money 7 

It.. If 18 horses plough a held in 15 days, how many horses 
will plough it in i day 7 
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12 . If iS horses plough a field in 15 days, in how many days 
will I horse plough it ? 

IS. If 1 horse can. be kept 8 days for R2. 8^., for how many 
days can 4 horses be kept for ih 6 same sum ? 

198 . • Each of the above questions requires either multiplica¬ 
tion or division for its solution. In the following questions the 
two processes are combined. 

Example i. If 3 yards of cloth cost R4. 8«., what will be tjie 
cost of 35 yards ? 

The cost of 3 yards ■=84, Sa,, • 

I yard **84. 8«. x 

..35 yards— R4. 8a. x^a^ 

= 852. 8a. Ans. 

Jn multiplying bythe method of muHiplicaiion by factors 
should be adopted. 

Example 2. How much must be paid for 17 maunds of sugar, 
when 8 maunds cost R74 ? 

The cost of 8 maunds = 874, 

.I maund — 874X 

.*.*9 maunds *= R74 x § 

==883. 4a. ; 

.17 maunds «Ri 57. 4a. (by addition). 

Here we avoid the multiplication by 17 which cannot be factorised. 

Example 3. If 6 maunds of wheat cost 87. 8a., how much can 
be purchased fdr 8x2. 8a. ? 

87. 8a. = 120a. 

812. 8a.« 200a. 
l2oa. is the cost of 6 maunds. 

40a. . 2 ., 

..10. Ans. 

The artifice employed in this example should be carefully noted. 
We use here 40a. as the unit common to 120a. and 200a. 

Example 4. If ^ of an estate be worth 890, what is the value 
of s of it f 

I of the estate is worth R90, 
the estate is worth R90X 
/. f of the estate is worth 890 x | x f or 83 o. Ans. 
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Example 5. Express i mile in metres, 32 metres being equal 
to 35 yards. 

35 yards —32 metres, 

5 yards—metres, 

176c yards— metres or 1609]^ metres. 

EXAMPLES. 194. 

, 1.^ If 30 bullocks cost R3io, what is the cost of 77 bullocks ? 

2. If 5 cwt. cost R‘.’. 4a, what is the cost of 16 cwt, ? 

3. ’ Find the value of 21 yd. of cloth when 44 yd. cost R33. 

4. If 7 pieces of cloth cost R350, what will 13 pieces cost ? 

6. If 13 reams of jiapev cost £(i. los., what is the price of 
21 reams ? 

6 . If 23 copies of a book cost R35. 15a., how much will 31 
copies cost. 

7. If the cost of fo eggs be is. 3<f., how many can be pur¬ 
chased for 5.r. ? 

• 8. How many oiin..,c3 can be bought for R2. 3«. at the rate 
of 8«. gp. a dozen ? 

9. If 4 cwt. cost /fI. If. III., wha^ will 2 tons 8 cwt. cost ? 

10. If 35 sheep pi odv.ee 20 lb. of wool, what would 63 sheep 
prodi'xc ? 

11. If 43 men ea. n R5. 4. 6 for a day’s work, what would 112 

men earn ? ' 

12. If the railway fare for 100 miles be R3. 8. 6, what is the 
fare for 275 miles ? 

13. If 8 persons can be boarded for £2, how many can be 
boarded for £7. 10s. ? 

14. What is the val'ie cf 600 pins at the rate of 2d. per gross ? 

16. If 7f lb. cost 2s. 7c:', what will ij cwt. cost ? 

10. If I of a maund cost R3. 12^7., find the cost of 3J seers. 

17. If ^ of an estate lie worth R2700, what is the value of | 
of the estate ? 

18. If jTf of a cargo be worth ^^357. 7s., what is the value of 
'i of the cargo ? 

10. The owner of '’75 of a ship sold § of his share for R5040 ; 
find the value of'875 of t ie ship at the same nate. 

* 20. A roan lost g of bis money, and then spent f of the remain¬ 
der ; after which he had R:3o left; how much did he lose ? 
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SL A gentleman possessing of an estate sold I of^g of his 
share for fi24i. 4a. ; what would *2 of -^g of the estate sell for at 
the same rate ? 

2a. If a man walk 46 miles in*3 days, in how many days will 
he walk 115 miles r ' 

23 . If the rent of 34 acres is R21. 4a., what is the rent of 
51 acres ? 

24 . A servant’s wages being ;^lo. 8 j. per annum, how much 
ought she to receive for 7 weeks ? [l year— 52 weeks.] ^ , 

25 . A man’s annual income is R4088 : what does he receive 

for 15 days ? [i year—365 days.] • 

28 . If 27 bus. 2^ pk. cost £10.7 . 2^, what is the cost of a 
bushel and a half 7 

♦ 27 . If 3 cwt, 3 qr. cost £6. 15^., what will be the cost of 2 cwt. ? 

28 . A sack of potatoes weighs 89 seers ; if 6 such sacks cost 
R22. 40., what will be the cost of 22 seers ? 

29 . If 17 ac. 2 ro. 38 po. supply 3 horses, how many acres 

will supply 16 horses ? ^ 

30 . If the carriage of 25 maunds for 500 miles cost S9. 6 a., 
what weight can be carried the same distance for 88 ? 

31 . If a piece of land worth R375 yield an income of 87. 8 a., 
what should be the value of a piece of land which yields an 
income of 818. 12a. 7 

• 32 . If 3f acres can be mown in 7 days, how long will it take 
to mow 9^ acres 7 ~ 

33 . If 350 rupees weigh 9 lb., how many pounds will 625 
rupees weigh 7 

34 . In a certain time the population of a town increased from 
78960 to 82908 ; find by how many the population of another town 
of 92360 inhabitants would have increased at the same rate in the 
same time. 

36 . A man walks 4 miles in an hour ; how many yards does 
he walk in a minute 7 

36 . A railway train travels at the rate of ao miles in i j hours ; 
find the rate per minute. 

37 . An express train goes 10 times as fast as a man who walks 
6 ft. in a second : how many miles per hour does it go ? 

38 . Express 7^ miles in kilometres, $ kilometres being equal 
to 5456 yards. . 

88. If grammes be equal to 105 grains, express a pound 
Avoir, in grammes. 
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40 . Convert £3>7 ^6x0 Indian money, given R 3 ««x 5 f. 

41 . Convert 7 tons to maunds, given 35 seers—72 lb. 

42 . Express 3^ dollars in Indian money, 9 dollars being 

equal to 20 rupees. v 

43 . If 8 horses eat as much as 6 oxen, how many oxen will 
eat as much as 20 horses ? 

44 . If 4 men do as much work as 6 boys, how many men 
will do the work of 1$ boys ? 

46 . If the price of 7 horses and 5 oxen is R520, and that of 
an ox is R20, find the price of a horse. 

40 . If the weight of S rupees and 3 pice is 1200 grains, and 
that of a rupee is 180 grains, find the weight of a pice. 

47 . If 8 horses and 20 sheep eat the grass of 7 acres in a 
certain time, how many acres will feed 10 horses and 24 sheep for 
the same time, supposing a horse to eat as much as 4 sheep ? 

48 . If IS chairs and 2 tables cost 6400, find the cost of 12 
chairs and 3 tables, the cost of 10 chairs being equal to that of 
4 tables. 

» 

48 . If the wages of 4 men be equal to those of 5 women, 
what will 8 women earn in a day, the daily earnings of 10 men 
being Ri. ga. ? 

60 . If a shop-keeper uses a weight of 15 02. for i lb., how 
much will a customer lose in buying 24 lb. ? 

Example 6. If 35 men finish a piece of work in 8 days, how 
many men will finish it in 10 days ? 

In 8 days the work is done by 35 men, 

.-. ...2... 

.. 2.^4 ., 

or 28 men. Ans. 


Example 7. If the penny loaf weighs 12 02. when wheat is 
a quarter, what should it weigh when wheat is j^4. i6f. a 
quarter f 

£ 4 - 8 oj. ; £ 4 . i6j.=95j. 

When wheat is 8oj. a qr. the loaf weighs 12 02., 


i6r. .?...(i2X 5) 02., 

95 j. .oz., 

or 10 oz. Ans, 


* 
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i8s 

Example 8. A garrison of 1200 men is provisioned for 60 
days ; if after 15 days 300 men leave the garrison, how long will 
the remaining provisions last the ipen left ? 

The provisions left would last 1200 men 45 days, 

V., they would last 300 men (45x4) days, 

they would last 900 men days, or 60 days. Ans. 

EXAMPLES. 1S5. 

If 9 men can mow a field in 4 days, in how many days 
could 6 men mow the same field ? T 

2 . If 12 horses can plough a field in 7 days, in how' many 
days could 14 horses plough it ? 

3 . If 16 men finish a piece of work in 5 days, in how many 
days could lo men do it ? 

, 4 . If 25 men reap a field in 12 days, how many men could 

reap it in 20 days ? 

6- If 7 cwt. feed 15 horses for 8 days, how many horses would 
they feed 12 days ? 

6. If 28 maunds can be carried 50 miles for a certain sum, 
what weight can be carried 125 miles for the same sum ? 

7 . If 16 bighas can be rented for 9 months for Rio, for how 
many months can 36 bighas be rented for the same sum ? 

8. A man walks from Calcutta to Hugly in 6 hours, walking 
4 miles an hour ; how long would he take if he rode at the rate 
of 9 miles an hour ? 

0 . If the twopenny loaf weighs 20 oz. when wheat is ;^4. i6j. 
a quarter, what should it weigh when wheat is ;^S a quarter ? 

10 - If the sixpenny loaf weighs 64 oz. when wheat is 6 s. gd. ^ 
a bushel, what is the price of wheat per bushel when the sixpenny ^ 
loaf weighs 48 oz. ? 

11 . From a mass of silver I can make 64 plates weighing 3 oz. 
each, how many 4 oz. plates could I make from the same ? 

12 . A garrison of 1200 men has provisions.for 75 days ; how /V 

long would they last if the garrison were reduced to 500 men ? ^ '' 

13 . A fortress is i)rovisioned for 4 weeks at the rate of 20 oz. 
a day for each man : if only 12 oz, be served out daily for each 
man, how Jong can the place hold out ? 

14 . A garrison o( 1000 men is provisioned for 70 days : if p 
after 30 days the garrison is re-enforced by 200 men, how long /n 
will the remaining provisions last ? 

16 . If 7 men can mow a meadow in 7 days, working 10 hours 
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a day» how many additional hours a day must they work to do it 
in S days ? 

16 . If I borrow R300 for 8 months, for how long should I lend 

II400 in return ? ' » 

17 . If it requires 27^ yd. of carpiet 9 in, wide to cover a room,. 
■-fi. how many yards of carpet 7 in. wide will be necessaiV lo cover 

the same room ? 


EXAMPLES. ISft. 

' ^ If 30 seers of corn feed 6 horses for 4 days, how many 
horses would they feed for 12 days ? 

2 . * If 30 seers of corn feed 6 horses for 4 days, how many 
horses would 25 seefs feed for the same time ? 

8. If 30 seers of com feed 6 horses for 4 days, for how many 
'^days would they feed 8 horses ? 

, 4 , If 30 seers of com feed 6 horses for 4 days, for how man/ 
days would 52^ seers feed the same number of horses ? 

^^ 5 . If 30 seers of corn feed 6 horses for 4 days, how many 
•'leers will feed 10 horses for the same lime ? 

^ ^ 0, If 30 seers of corn feed 6 horses for 4 days, how many 
seers will feed the same number of horses for 9 days ? 

j . 7 . If 20 men reap a field of 6 acres in 40 hours, in how many 

hours will 35 men reap the same field ? 

' 8. If 20 man reap a field of 6 acres in 40 hours, how many 
^men will reap tne same field in 25 hours ? 

0 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will 35 men reap in the same time ? 

' 10 . If 20 men reap a field of 6 acres in 40 hours, how many 
men will reap 15 acres in the same time ? 

If 20 men reap a field of 6 acres in 40 hoars, how many 
acres will they reap in 55 hours ? 

x'12. If 20 men reap a field of 6 acres in 40 hours, in how many 
"liours will they reap a field of 8 acres ? 

13 . When rice is R3 per md., how many people can be fed for 
the same sum that would feed 90 people when rice is Ra. 8a^ 
per md- ? 

14 . If I lb. of flour cost 9/. when wheat is R3 per md., what 

should be the price of a md. of wheat when 1 lb. of flour 
costs la. ? , • 

15. How many yards of cloth worth 40. 6/. per yard must 
^ given in exchange for 30 yards at 3a. 6j^. per yard ? 
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1 ®- Find the length of a strip of land 20 yd. wide that should 
be given in exchange for a piece measuring 40 yd. by 30 yd. 

17 . If 3 lb. of tea cost as much, as 10 lb. of sugar, how much 
tea should be given in exchange for 25 lb. of sugar ? 

18 . A brewer receives 10 doz. of brandy in exchange for 
4 barrels of ale worth ^3. loj. a barrel ; what does the brandy 
cost him per bottle ? 

19 . A man contracts to perform a piece of work in 20 days 

and immediately employs upon it 16 men. At the end of i2.day:i 
the work is only halt done ; what additional number of men nmst 
he employ to fulfil the contract ? ^ 

^ 20 . A merchant^ of Calcutta indented from Londolf -jjibods 
worth ^^640, and paid ;^io for freight. If a rupee is ‘^ual to 
is, 9//., for how many annas must he sell goods, for which he paid 
Ito the London manufacturer, in order to gain /50 on the 
whole outlay ? 

21. If a quantity of flour serve 36 men for days at the 
rate of 12 oz. a day for each man, how many ounces a day will 
each man get, when the same quantity of flour serves 42 men 
for the same time ? 

^22. When grain is R2 per md. how many horses can be kept 
for the same sum that would keep 20 horses when grain is 
Ri, 8a. per md. ? 

Example 9. If 10 men can do a piece of work in 12 days, 
working 7 hours a day, how many hours a day must 6 men work 
to do the same in 14 days ? 

10 men can do the work in (12x7) hours, 

2. (12x7x5) .. 

6 ..; 

to complete the work in 14 days, they must work 
hours, or 10 hours a day. * 


Example 10. If a number of men can dig a trench 210 yd. 
long, 3 wide and 2 deep, in 5 days of ii hours each, in how 
many days of 10 hours each, will they dig a trench 420 yd. lone, 
6 wide and 3 deep ? 

(210x3x2) cu. yd. is dug in SS hows. 

■ * ^ .. hours, 

.*. (420 X 6 X 3).-*■ ViWaVs'* hours, 

or 330 hours ; 

the number of days required=**i*ifi«=*33. 
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Example ii. If 8 oxen or 6 horses eat the srass of a field in 
10 days, in how many days will 5 oxen and 4 horses eat it ? 

8 oxen eat as mu-ch as 6 horses, 

i ox eats.^ horses, 

5 oxen eat . £^-.5 horses, or horses ; 

5 oxen and 4 horses eat as much as (-^+4) horses, or horses 

Now, 6 horses eat the grass in lo days, 

I horse will eat. 10x6 ., 

horses.., 

or 7|| days. 

•w 

EXAMPLES. 127. 

1 . If 5 men can do a piece of work in 8 days, working 7 hours 
a day, how many men will do the same piece of work in 4% days, 
working 10 hours a day ? 

2 - If 9 men can do a piece of work in 7 days, working 10 
hours a day, how many hours a day must 6 men work to do the 
same in 30 days ? 

3 . If 12 men can do a piece of work in 8 days of 7 hours each, 
in how many days of 6 hours each can 10 men do the same ? 

4 . If 20 masons build a wall, 50 ft. long, 2 ft, thick and 14 ft- 
high, in 12 days, in how many days will they build a wall, 55 ft. 
long, 4 thick^nd 16 high ? 

5 . If 20 men dig a trench, too yd. long, 5 wide and 3 deep, 
in 3 clays, how many men will dig a trench 150 yd. long, 6 wide 
and 2 deep, in the same time ? 

0 . If 5 men reap a rectangular field, 200 ft. by 50 ft,, in 2 days 
of 10 hours each, in how many days of 8 hours each can they reap 
another, 300 ft. by 40 ft. 

7 . If 6 men or 8 boys can do a piece of work in iS days, in 
how many days will 3 men and 5 boys do it ? 

8. If 5 men, 7 women or 9 boys can dig a ditch in 15 days, in 
how many days can i man, i woman and i boy dig it ? 

9 . 4 do as much work as 6 boys in the same time, and a 
piece of work in which 20 men and 15 boys are engaged take 25 
clays ; how many days would it take if 15 men and 20 boys were 
employed upon it ? 

10 . If 10 gas-burners, which are lighted 4 hoars every, 

evening for 15 days, consume a quantity of gas costs R3, 

for how many days can 12 burners be lighted 5 hours every 
evening at the same cost ? 
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11. If a piece of matting, measuring 7 ft. 4 in. by 5 9°^^ 

R6. 14a., what will be the cost of a piece of the same matting, 
measuring 10 ft. by 6 ft. 6 in. 7 

12 . If the cost of printing a book of 250 pages with 21 lines 
on each page, and on an average id words in each line, be Ri25, 
find-^the «^st of printing a book of 300 pages, with 14 lines oa 
each pag^nd 8 words in each line. 

18 . If 8 men, working 7 hours a day, take 12 days to complete 
a piece of work, how long will 14 boys, working 6 hours a day, 
take to do the same work, the work of one man being equal to 
that of two boys in the same time ? Z' 

14 . If the feeding of 8 horses and 20 sheep for a mor-^^ost 
Rioo, what will be the cost of feeding 6 horses and 50 for 

a month, supposing that 2 horses eat as much as 15 sheejs/ 

BANKRUPTCIES, RATING, TAKING, ETC. 

199. Example i. A bankrupt’s debts are &7240, and his 
assets {i.e., the value of his property) are R5430 ; bow much can* 
he pay in the rupee 7 

In the place of R7240 he can pay R 543 o> 

.fti . or R|, 

or 12 annas ; 

.*. he can pay 12a. in the lupee. 

Example 2. A bankrupt’s debts amount to £yi2o, and he. 
pays i8j. in the pound ; what are his assets 7 

In the place of ;^i he pays iSs,, 

. £3720 .(372oxi8)r, 

t ■ his assests are (3720 x i8)j., or ;^3348. 

Example 3. A man pays an income-tax of R125 at the rate of 

in the rupee ; find his income. 

R125=24000^. 

He pays on Ri, 

.24000/. on R4800 ; 

his income is R48Q0. 

Example 4. After paying an income-tax df 6</, in the pound 
a man has ^780 left; find his gross income. 

He has iqr. 6^. left out of ;^i, 

•. ... Is, ....£^if 5 

.'.(780x20)^.or ;£8oo ; 

his gross income is ;£8oo. 


• • 
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Example 5. A man pays an income-tax of 6^ in the rupee on 
« of his income ; how much in the rupee does he pay on his 
whole income ? 

He pays 6/. in the rupee on # of his income, i>.-he pays 
of 3 of his income, or of his income. But ^of kl —he 
pays Ap- in the rupee on his whole income. »•' 


Example 6. When income-tax is in the rupee a person 
lias to pay ftao more than when the tax was 4^. in the rupee ; 
find his income. 


V 

iXhference of tax is ip. when the income is Ri, 

.(20 X 16 X I2}P .R(20 X16 X 12), 

or R3840 ; 
his income is R3840. 


EXAMPLES. 1«8. 

1 . Find the income-tax on R3500 at Sp. in the R. 

2. How much will a poor-rate of 2J. 6//. in the produce in a 
parish where the whole property is rated at £3768. 8s. ? 

Find the amount of road-cess, at 6p. in the R, on a rental 
of Rjsoo. 

4 . A bankrupt’s debts are R7880, and his assets R4925 
how much in the rupee can he pay ? 

6. A banlaupt’s effects amount to R6131 .5.4, and his 
debts are R36^S; how much can he pay in the rupee ? 

6. If a man has to pay ^9.7 . 6 for income-tax on an income 
of £750, what is the rate of tax per £ ? 

7 . A bankrupt’s debts are R3798, and he pays 12a. 6p. in the 
rupee ; what are his assets ? 

8. A bankrupt’s assets are ^2900, and .he pays his creditors 
14J. 6 il. in the £ ; what do his debts amount to ? 

9 . A man pays an income-tax of R40 at the rate of 4p. in the 
rupee ; find his income. 

10 . If 1 pay £i6. los. Sd. for income-tax, being at the rate of 
lOil in the £, what is my income ? 

11 . After paying an income-tax of in the rupee a man has 
R3805 left ; find his gross income. 

12 . A person after paying 7//. in the £ for income-tax ]hgs 
/174. 15J. left ; what was his gross income ? •* 

■ 13 . A creditor received i 6 s. 3d. in the £^ and thereby lost 
ji^i35. los.; how much was due to him ? 
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14 . A man pays an income-tax of 4/). in the rupee on | of his 
income ; what rate per rupee does he pay on his whole income ? 

16 . A man pays an income-tax of 8/. in the rupee on f of his 
income ; what fraction of his whole .income is paid as income-tax ? 

10 . When the income-tax is gii. in the pound a person has to 
P^y ;^40 than when the tax was is. in the pound ; find bis 
income. 


17 . When the income-tax is yd. in the pound a person has to 
pay ;£25 more than when the tax was $d. in the pound ; find his 


income. 


PROBLEMS BELATING TO WORK DONE 


/■ 


CERTAIN TIME. 






y 


900 . Example i. A can do a piece of work in 7 days, and 
B can do it in 9 days ; how long will A and working together, 
take to do the work ? 

A can do the work in 7 days, .’. A can do of it in i day ; 
B .9.. B .J.; 

.'. A and B together can do of it in one day, 

. sS .•/.I 

.*.the whole in xs days ; 

.'. 'the time required days = 3iff days. 

Example 2. A and B together can perform a piece of work 
in 5 days, and A alone can do it in 8 days ; what tune will it take 
B to do it alone ? 

A and B can do the work in S.days, they can do i of it in.i day ; 
alone ........................... 8 ........ .. he .......... ^ .................. ^ 

B alone can do (i-J) of it in i day, 

.• .3 ■ 

. .the whole in -*3°- days, or 13J days. Ans. 

Example 3. A vessel can be filled by a pipe in 25 minutes, and 
't can be emptied by a waste-pipe in 20 minutel; if both the pipes 
be opened when the vessel is full, how soon wig it be empty ? 

ist pipe fills 5^5' of the vessel in x; minute, 

2nd pipe empties .1.; 

when both pipes are open 

(sV-A) vessel is emptied in i minute, 

* iJiB . 

.*. the whole will be emptied in 100 minutes. 


I 
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Example 4. A and B can do a piece of work in $ houts. \ A .and 
C in 4 hours ; B and C in hours. In what time can A alone do it ^ 

A and B can do } in i hour ; 

A and C Ult.... ; 

two men of yf’s strength, and B and C can do 

i+J in I hour ; 

but B and C can do f in x hour ; 

two men of A's strength can do 1+J— ? in x hour, 

^ or iVo 5 

.V can do sVa in x hour ; 

can do the whole in hours, or 12^ hours. Ans. 

Example 5. A does 4 of a piece of work in 20 days ; he then- 
calls in B^ and they finish the work in 3 days ; how long would B 
take to do the whole work by himself ? 


A does of the work in 20 days, 

A can do yV of the work in i day, 

A does 53 of the work in 3 days, 
but A and ^ do ^ of the work in 3 days, 

does (J - ifV) of the work in 3 days, ^ 


r,f., 


' 9 0 # # 4 p • 4 


2 

IT 

TI 


B can do yV. 1 

B caiMo the whole work in days, or 37^ days. 


Ans, 


EXAMPLES. ISO. 


V i: A can do a piece of work in 10 hours ; B can do it in 
8 hours. In what time will they do it if they work together ? 

V 2. U A does a piece of work in 4 days, which B can do in 5, and 
, C can do in 6 ; in what time will they do it, all working together ? 

y 3 s\ A cistern can be filled by one pipe in 3J hours, by a 
second in 33 hours, and by a third in Sk hours ; in what time will 
it be filled by all the three in action together ? 

ii ^y^A can reap a field in xo days ; B can reap it in 12 days*-; 
C OMrreap it in ,15 days ; how long will it take them all together 
to reap it, and what part of the woik will be done by each ? 

JA and B together can dig a trench in 4 days, and A alone 
can dlgMt ia 6 days ; in how many days can B alone dig it ? 

d 0 L Two pipes, P and Q, together can fill a cistern in 20 minu tes. 
P alone in 30 minutes ; how long would Q alone take ? 
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1/ 7 . A vessel caa be filled by one pipe in 8 minnte s^ ^ A s econd 1 
pipe in xo minutes : it can be emptied by a was 
minutes : in wbat time will the. vessel be filled if all the three be 
opened at once 7 

V 8* A vessel has 3 pipes connected with it, 2 to supply and 
I to dray^ off. The first alone can fill the vessel in 4^ hours, the 
second in 3 hours, and the third can empty it in hours. If all 
the pipes be opsned when the vessel is half-full, how soon will 
it be empty ? 

9 . ^ and ^ can do a piece of work in 6 days ; ^ and yS* nn 1 
si days ; B and’C in 4 days. In what time could each doit ? ' 

10 . A and B can mow a field in 3! days ; A and C ^ ^^aays ; 
B and C in 5 days. In what time could they mow it, ar!jT?«Tking 
together ? 

-Vni. A does J of a piece of work in 9 days ; he then calls in 
^nd they finish tl'se work in 6 days. How long would B take to * 
do the whole work by himself? 

^ 12. A does of a piece of work in IJ days ; he does the 
remainder with the assistance ol B in 4 days. In what time 
could A and B together do it ? 

Viis. A can do a piece of work* in 16 days, B in 10 days ; A and 
B work at it together for 6 days, and then C finishes it in 3 days ; 
in how many days could C have done it alone ? 

>^ 14 . A and B together can it piece of work in 6 days, B 
alone could do it in 16 d lys***'df/>' stops after 3 days, how long 
afterwards will A have finished the work ? 

^6. A and B can reap a field in 30 days, working together. 
After 11 days, however, B is called off, and A finishes it by hiirllelf 
in 3S days more. In what time could each alone do the whole ? 

% 16 . Ay B and C together can do a piece of work in 6 days, 
which B alone can do in 16 days, and B and C together can do 
in 10 days ; in how many days can A and B together do it ? 

17 . Five meri can do a piece of work in 2 hours, which 7 
women could do in 3 hours, or 9 children in 4 hours. How long 
would I man, 1 woman and i child together take to do the work? 

V'lS. A cau do a piece of work in 4 hours^ B and C can do it 
in 3 hours, A and C can do it in 2 hours. How long would B 
alone take to do it 7 

\f\ 9 . A and B together can do a ^ece of work in 8 days ; B 
alone can do it in 12 days ; supposing^ alone works at it for 
4 days^ in how many more days could A alone finish it 7 

20 . Three taps, A, B and C, can fill a cistern in 10 min., 
13 min. and 15 min. respectively. They are all turned on at once. 
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but after min. J 5 and C are turned off. How many mintites 
longer will A take then to fill the cistern i 

21 . Two pipes, A and can fill a cistern in 3 hours and 4 

hours respectively ; a waste pipe C can empty it in 2 hours if 
these pipes be opened in order at 7, 8 and 9 o’clock, find when 
the cistern will be tilled. ^ 

22 . A piece of work was to be completed in 40 days ; a n um* 
ber of men employed upon it did only half the work in 24 days ; 
16 more men were then set on, and the work was completed in 
'the specified time : how many men were emplqyed at first ? 

0-^ can do a certain work in the same time in which B and 
C tvTi/ >er can do it. If A and B together could do it in to days, 
anavj 'lone in 50 days, in what time could B alone do it ? 

24 . A and B can do a piece of work in 10 days, B and C in 
15 days, and A and C in 25 days ; they all work at it together for 

4 days : A then leaves, and B and C go on together lor 5 days 
more, and then B leaves : in how many more days will C 
complete the work ? 

• 26 . A cistern can be filled by two pipes in 30 and 40 minutes 
respectively ; both the pipes wete opened at once but after some 
time the first was shut up, and the cistern was filled in 10 minutes 
more. How long after the pipes had been opened was the first 
pipe shut up ? 

26 . A cistern has 3 pipes, A^ B and C ; A and B can fill it in 
2 and 3 hours respectively ; C is a waste pipe. If all the three 
pipes be opened at once of the cistern will be filled up in 
30 minutes. ni what time can C empty the full cistern r 

* 27 . Forty men can finish a piece of work in 40 days ; but if 

5 men leave the work after every tenth day, in what time will the 
whole work be completed ? 

PROBLEMS RELATING TO CLOCKS. 

SOI. Example i. Two clocks are at 12 nOon ; one gains 40 
seconds and the other loses so seconds in 24 hours : alter what 
interval will the one have gained 16 minutes on the other, and 
what time will each then show ? What will be the true time 
when the first clock indicates 3 p. M. on the following day ? 

(i) The one clock gains on the other (40 + 50) seconds in 
24 hours ; 

z.^., it gains | min. in i day, 

.*. I . I. 

. 16.days, or ^ days, 

or 10 days 16 hours (true time). 
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(ii) N ow in days the first clock gains ^ X 40 sec. or 
7| min., and the second loses 50 sec. or 8| min. 

But the correct clock, at the end. of the interval (i.e.. 10 days 
16 hours) will show 4 a. M. 

Therefore the first will show 4 h. 7J min. A. M. ; 

and the second will show 3 h. 51^ min. a. m. 


(iii) From 12 noon to 3 P. M. on the following day there are 
27 hours. 

24 hr. 40 sec. of the first clock day of the correct cl/iick, 

hr.-1 day . 

I hr.. 

• • 27 hr....da. .. 

Now VigV da.— I da. 2 hr. 59 AVi 

When the first clock indicates 3 P. M. on the following 
day, the true time will be 2 h. S9ii^x 


EXAMPLES. 130. 

1 . A watch which is 5 minutes too fast at 12 o’clock on 
Sunday gains 2 min. 15 sec. per dav : what time' will it indicate 
at half past 2 p. m. on the following Tuesday ? 

2 . A clock which is 10 minutes too fast at 9 A. M. on Monday 
loses 3 ^in. per day ; what time will it show at a quarter to 3 P.M. 
on the following Wednesday ? 

8. One clock gains 2 minutes, and a second gains 3 minutes 
in 24 hours ; the first is put right at 12 o’clock on Tuesday, the 
second at 3 P. M. on the following Wednesday ; when will they 
indicate the same time ? 

4 . Two clocks are exactly together at 8 a. M. on a certain 
day ; one loses 6 seconds and the-other gains lo seconds in 
24 hours ; when will the one be half an hour before the other, 
and what time will each clock then show ? 

5 . A watch which shows correct time at noon on Tuesday 
gains 2^ min. a day : what is the correct time on the following 
bunday when it is 9 a. m. by the watch ? 

6. Two clocks strike 9 together on Monday morning ; on 
Tuesday morning one wants 10 minutes to 11, when the other 
strikes ii. How much must the slower be put on, or the faster 
put back, that they may-strike 9 together in the evening ? 
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7 . A clock which was i *4 min. fast at a quarter to il P. M. on 
Dec. 2, was 8 min. slow at 9 A.M. on Dec. 7 ; when was i( exactly 
right ? 

8 . A clock which was I'i min. fast at a quarter to ii P. M. 

on N ov. 28, was exactly right at 11-30 p. m. the following day. 
How many minutes jvas it slow at a quarter to< 2 P. M. on 
Dec. 7 ? ' 

8. A clock which is 7^ min. fast on Tuesday at noon, is 
, min. fast at midnight on the following Monday ; how tnuch 
dm. it lose in a day ? 

2. A watch which gains 7^ min. in a day is 12 minutes fast 
atV T'^pight on Sunday. What will be the true time when the- 
wata. indicates 4-32 P. M. on Wednesday ? 

11 . Two clocks, of which one gains 3J min. and the other 
loses 2^ min. in 24 hours, were both within 1 min. of the true 
time, the former fast and the latter slow, at noon on Sunday last; 
they now differ from one another by IS min.'^: find the day of the 
week and the hour of the day. 

12 . A clock loses 2^ minutes a day ; how must the hands be 
placed at *9 A. M. so as to point to true time at noon ? 

13 . One clock gains 12^ minutes, and another gains 7^ 
minutes in 12 hours. They are set right at noon on Sunday. 
Determine the time indicated by each clock, when the one 
appears to have gained 2if min. on the other. 

14 . A (^ck set accurately at i o'clock indicates 10 minutes 
o 6 at 6 o’mock : what is the true time when the clock indicates- 

6 o’clock ? * 

16 . A watch is 73 seconds slow at noon on January 1st 1887 ; 
how much must it gain daily that it may be 17^ seconds fast at 
noon on July ist ? 

IB. A watch is set right at 10 p. M. on Sunday ; at 10 A. M. 
on Wednesday it is 5 minutes too fast : what will be the true 
time when it is 2 P. M. by the watch on Friday ? 

17 . .A watch which gains $ minutes in 12 hours is put right- 
on January 1st 1888 ; when will it again show correct time ? 

18 . A church-clock was 15 minutes too fast 10 days ago, and 
to-day at the same hour it is 15 minutes too slow : when did it 
show true time ? When will it again show true time ? 

19 . Two clocks, of which one gains and the other loses one 
minute in an hour, strike one o’clock together ; what will be th’e 
interval, measured by a correct clock, between their respective 
striking 2 ? 
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Example 2. Find the time between 4 and S o’clock when the 
hands of a clock are (i) together, (ii) at right angles, (ii i) opposite 
to eachijther. 


ITote.*,,While the minute-hani passes 
over 60 tnlnute'divisions the hour-tiand 
passes over only 5, Therefore in 6b minutes 
the minute-hand gains 55 divisions on the 
lioar-hand ; and therefore in 12 minutes 
the minute-hand gains ii divisions on the 
hour-hand. 



At 4 o’clock the minute-hand is 20 divisions behind the’lither. 


(i) The two hands to be together between 4 and 5, the minute- 
hand has to gain 20 divisions on the hour-hand. 

The minute-hand gains II divisions in 12 minutes, 

.*. I division in ., 

.*... 20 divisions in . ; 

.’. the time required is 1-^®° min. or 2ii\ min. past 4. 

(ii) When the hands are at right angles there is a space of 15 
minute-divisions between them. Between 4 and 5 this will happen 
twice ; first, when the minute-hand has gained 5 (t.c., 20-1;) divi¬ 
sions ; and secondly, when it has gamed 33 {t.e., 20 -t- 15) divisions. 

The minute-hand gains 11 divisions in 12 minutes, 

.* . I division in ., 

.*. 5 divisions in . 

and... 33 divisions in . 

The two hands will be at right angles at min. or 

5i\ min. past 4 ; and also at min. or 3^1^ mm. past 4. 

(iii) When the hands are opposite to each other, there is a 
space of 30 divisions between them. This will happen when the 
minute-hand has gained 50 {t.e., 20 + 50) divisions. 

The process will be similar to that in the preceding cases. 
The time is S4i*i min. past 4. 


EXAMPLES. 131. 


At what time are the hands of a clock (i) coincident, (ii) at 
right angles, (iii) opposite each other, (iv) 12 divisions apart, 
■(v) 22 divisions apart,‘between the hours of 

1. 2 and 3 ? 2. 3 and 4 ? 


3 . 6 and 7 ? 
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4 . 12 and I? 6. 7 and 8 ? 6. loandii? 

7 . A watch is lo ininutes too fast at noon ; it loses i ^in. in 
one hour : hod the true time when its hands are at right angles 
between 2 and 3 o’clock. 

8. A clock is 5 minutes too slow at i : it gains i mm. in an 

hour ; what is the true time v/hen its hands are togethn for the 
fifth time after i o’clock ? # 

9 . A clock is put right at 4 P.M. ; it gains min. in an hour ; 
what is the true time when its hands are at right angles for the 
fbfitth time after 4 ? 

^ clock indicates correct time when its hands are together 
bel\^ .3 9’clf‘ck ; if it had been losing 2 min. every hour^ 

what^rc did it indicate at 12 noon ? 

11 . A clock, in which the hour-hand has been displaced, shows 
the time to be 16 minutes past 3, and the two hands are together ; 
the time is between 3 and 4 o’clock. Find by how many minute- 
divisions the hand has been displaced. 

12 . If the hands of a clock come together every 63 minutes 
(true time), how much does the clock gain or lose in a day ? 


PROBLEMS CONCERNING TIME AND DISTANCE. 

^ 03 . ExStmi>le I. A passenger train leaves Calcutta at 4 P.M. 
and travels at the rate of 20 miles an hour ; the mail train leaves 
Calcutta at 9 P. M. and travels, on a parallel line of rails, at the 
rate of 30 miles an hour : when and where will the second train 
overtake the first ? 

The first train has started 5 hours before the second ; and is 
therefore (20 x 5) or 100 miles away when the second train starts. 
Therefote the second train has to gain too miles on the first, at 
the rate of 10 30-20) miles an hour. 

Second train gains 10 miles in i hour on the first, 
. 100.10 hours.; 

the time required is to hours after the second train starts; 
and .*. the second overtakes the first (30 x 10) or 300 miles from 
Calcutta.. 

Example 2. A hare, pursued by a greyhound, is 30 yards before 
him at starting ; whilst the hare takes 4 leapr the dog takes 3 ; in 
one leap the hare goes yards, and the dog, 2^ yards : how far 
will the hare have gone when she is caught by the hound ? 
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Whilst the hare runs (4x1}) yd., or 6 yd., the dog runs 
(3 ^ 2 i) y<l-» or 7^ yd. Hence 

The dog gains yd. whilst, the hare runs 6 yd., 

.• 3 yd.;. 12 yd., 

..V...30 yd.120 yd. ; 

the required,distance is 120 yd. 

Example 3. A starts from P to walk to 2 » R distance of 
51’ miles, at the rate of 3^ miles an hour ; an hour later B starts 
from Q for P and walks at the rate of 4J miles an hour : \j’hen 
and where will A meet B ? 

A has already gone 3| miles when B starts. Of the remaining 
48 miles, A walks 3^ and B walks 4J in one hour ; that is,' they 
together pass over (3J +4J) or 8 miles in one hour. Therefore 
48 miles are passed over in or 6 hours. Therefore A meets B 
in 6 hours after B started. And therefore they meet at a distance 
of 4jx 6 or 25 J jniles from Q. 

Example 4. Two trains, 77 yd. and 99 yd. long respectively, 
run at the rate of 25 and 20 miles an hour respectively on a parallel 
rails in opposite directions : how long do they take to pass each 
other ? How long would they take to pass each other if they were 
running in the same direction ? How long would a person sitting 
in the first train take to pass the other ? 

(i) The two trains running in opposite directions will pass 
each other in the time in which (77 + 99) or 176 yards are passed 
over at the rate of (25+20) or 45 miles an hour. 


Now, 45 miles are passed over in i hour, 

i.e.^ 45 X 1760 yd. I hour, 

.'. 176 yd. hour ; 


the time required =^15 hr., or 8 seconds. 

(ii) When the trains run in the same direction they pass each 
other in the time in which (77 + 99) or 176 yards are passed over 
at the rate of (25-20) or 5 miles an hour. The time required 
will be found to be 72 seconds. 

(iii) First, when the trains are running in o^jposite directions, 
a person sitting in the first train will pass the other in the time in 
which 99 yd. (*.^., the length of the second train) are passed over 
at the rate of (25+20) or 45 miles an hour. The required time 
will be found to be 4^ seconds. 

Secondly, when ^e trains run in the same direction, 99 yd. are 
to be passed oyer at the rate of (25-20) or 5 miles an hour. The 
required time is 40^ seconds. 
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Example 5. A man rows down a river 18 miles in 4 hours with 
the stream, and returns in 12 hours ; find the rate at which he 
rows, and the rate at which the stream flows. 

f 

He rows 18 miles in 4 hours down the stream ; therefore he 
rows or 4) miles an hour down the stream. 

Again, he rows 18 miles in 12 hours up the stream ; therefore 
he rows or miles an hour up the stream. 

4i miles an hour is the sum of the rate at which the man 
rm^s, and the rate at which the stream flows ; and miles an 
hour is their difference. Hence the rates are 3 miles and miles 
an hour respectively. 

Example 6. If a snail, on the average, creep 31 inches up a 
pole during 12 hours in the night, and slip down 16 inches during 
the 12 hours in the day, how many hours will he be in getting to 
the top of a pole 35 feet high ? 

Length of the pole>=420 in. Now in 24 hours the snail creeps 
up (31- 16) in. or 15 in.; therefore in (24X26Air. the snail creeps 
up (15x26) in. or 390 in. ; therefore he "haS (420—390) in. or 
30 in. more to get up.^ And he goes over 31 in. in X2hr., and 
therefore over 30 in. in Therefore he reaches the top in 

I (24 X 26 h*"-! or *0 hours. [The number of days ^26) 

has been so determined chat (420 in.-13 in. X26) may be equal 
to 31 in. or just less than 31 in.] 

^ EZAUPLBS. 13 ^. 

1 . One man takes too steps a minute, each 2 ft. long ; another 
walks 4 miles an hour ; if they start together, how soon will one 
of them be 38 yards ahead of the other ? 

2 . A person wishing to go from A to B walked for 4^ hours 
at the rate of 1 mile in 2i§ min., he then rode for i6i liours 
three times as fast as he walked, and then had to travel by rail 
for 10^ hours three times as fast as he rode ; find the distance 
from A to B. 

8 . A train leaves Calcutta at 7-30 A.M. and travels 25 miles 
an hour ; another train leaves Calcutta at noon and travels 
40 miles an hour : when and where will the second train overtake 
the first ? 

4 . A train going 30 miles an hour leaves Calcutta for 

Allahabad (600 miles) at 9 p.M. ; another train going 40 miles 
an hour leaves Allahabad for Calcutta at the same time ; when 
and where will they pas s each other ? , 

5 . Two trains, each 88 yards long, are running in opposite 
directions on parallel rails, the first at 40 miles an hour, the 
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Other at 35 miles an hour ; how long will they take to pass each 
other ? 


6. In the above example, if the trains run in the same 
direction, how long will* a person sitting in thp faster train take 
to pass t^e other ? 

7 . A rtian'rows down a river 15 miles in 3 hours with the 
stream and returns in 7^ hours : find the rate at which he rows, 
and the rate at which the stream flows. 


8. A man rows 12 miles in 5 hours against the stream, the 
rate of which is 4 miles an hour ; how long will he be rowing 15 
miles with the stream 7 

8. A policeman goes after a thief who has 100 yards’ start; if 
the policeman run a mile in 6 minutes, and the thief a mile in 10 
minutes, how far will the thief have gone before he is overtaken ? 

10 . A man starts at 7 a. m. and travels at the rate of 4f miles 
an hour ; at 8-15 A. M. a coach starts from the same place and 
follows the man, travelling at the rate of miles an hour ; at 
what o’clock will the coach overtake the man 7 

IL A starts from Allahabad to Cawnpore and walks at the 
rate of 5 miles an hour ; B starts from Cawnpore 3 hours later and 
walks towards Allahabad at the rate of 44 miles an hour ; if 
they meet in II hours alter B started, find the distance from 
Allahabad to Cawnpore. 

12 . A starts from Calcutta to Hugli (24 miles) at 6 A. yu 
walking 4 miles an hour ; B starts from Calcutta an hour later 
and reaches Hugli one hour before A ; where did they meet ? 

13 . A man walks to a town at the rate of 34 miles an hour and 
rides back at the rate of 6 miles an hour ; how far has he walked, 
the whole time occupied having been 3 hours 10 minutes ? 


14 . A and B run a mile in opposite directions ; while A runs 
6 yards .ff runs 5 ; B gets 9 seconds’ start, during which time he 
runs 224 yards ; find when he will pass A. 

16. A train leaves Calcutta 7 a. m. and reaches Burdwan 
at II A. M. ; another train leaves Burdwan at 8 a. m. and reaches 
Calcutta at 10-30 A. M. ; at what hour do they piect ? 

16 . A train starts from. P for Q travelling 20 miles an hour ; 
14 hours later another train starts from P and travelling at the 
rate of 30 miles an hour reaches Q 24 hours before the first 
train : find the distance from P to Q. 


17 . A horseman leaves Madras at 10 a. M. and in 5 hours 
overtakes a coach which left Madras at 9 a. m. If the coach had 
been 2 miles farther on the road when the horseman started, it 





202 


ARITHMETIC 






would have been overtaken in 7 hours. Find the rates of the 
horseman and the coach. 

18 . A and £ start at the same time from Patna and Banki- 
pore, and proceed towards each.other at the rates of 3 and 4 miles 
per hour respectively. They meet when B has walked one mile 
farther than A. Find the distance between Patna and BaAkipore. 

18 b. a, B and C starts from the same place at intervals of an- 
hour and walk at the rate of 3, 4 and 5 miles an hour respec¬ 
tively. A starts first, but when be is overtaken by B he returns 
towards the starting-place ; find the distance from the starting- 
place where he would meet C. 

19 . A man rides,at the rate of 11 miles an hour, but stops 5 
minutes to change horses at the end of every 7th mile ; how long 
will he take to go a distance of 94 miles ? 

20 . .4 man rides at the rate of 10 miles an hour, but stops. 
10 minutes to change horses at the end of every 12th mile ; 
how long will he take to go a distance of qS miles ? 

21 . If a gun fire 7 shots every 9 minutes, how many will it 
fire in an hour ? 

22 . A monkey, climbing up a greased pole, ascends 10 ft. and 
slips down 3 ft. in alternate minutes. If the pole is 63 ft. high, 
how long will it take him to reach the top ? 

23 . A vessel has 2 pipes attached to it, 1 to supply and i to- 
draw off. The supply-pipe can fill the vessel in 40 minutes, and 
the waste-pipe £an empty it in an hour. If the supply-pipe and 
waste-pipe are Icept open in alternate minutes, in what time will 
the vessel be filled ? 

24 . A boy and a girl began to fill a cistern ; the boy brings a 
quart at the end of every 2 minutes and the girl brings a pint 
every 3 minutes. In what time will the cistern be filled, if it 
holds 45 gallons ? 

203 . Example. A., B and C start from the same point and 
travel round an island 30 miles in circumference, A and B travel¬ 
ling in the same direction and C in the opposite direction. If A 
travels at the rate of 5, B at the rate of 7 and C at the rate of 
3 miles an hour, in how many hours will they all come together 
again ? 

B gains 2 miles on .<4 ifi i hour ; .'. he gains 30 miles or com¬ 
plete circuit in hr., that is, A and B are together at the end of 
every 15 hours. A and C together pass over 13 miles in i hr. ; 
.'. they come together every hours. And therefore A^ B and C 
will come tog.tn^her at the end of any number.of hours which is a 
common mi^ple of 15 and ; but the L. C. M. of 15 and is 
30 : therefpre B, C are first together at the end of 30 hours. 
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BZAMFLB& 133. 

1 . A and B start together from the same point to walk round 
a circular course, 10 miles long lA walks 4 miles and B 3 miles 
an hour. When will they next meet, (i) if they walk in the same 
direction^ (ii) if they walk in opposite directions ? 

2 . A takes 3 hours and B takes 5 to walk round a park. If 
they start together, when will they next meet, supposing (i) that 
they walk in the same direction, (ii) that they walk in opposite 
directions ? 

3 . A, B, C start from the same point and travel in the same 
direction round an island 63 miles in circumference, A at the 
rate of 10, B at the rate of 12, and C at the rate of 16 miles a 
day ; in how many days will they come together again ? 

4. A can go round an island in 15 days, B can go round it in 
20 days and C in 25 days. If they start simultaneously from the 
same point, A and B travelling in one direction and C in the 
opposite direction, in how many days will they come together 
again ? In how many days will they come together again at the 
starting point ? 

6. Three boys agree to start together from the same point 
and run round a ciicular park 6 miles in circumference ; they run 
at the rates of 3, 5 and 7 miles per hour respectively ; in how 
many hours will they come together again ? In what time will 
they come together again at the point from which they staited ? 


RACES AND GAMES OF SKILL, 

5804 . Example r. A can beat B by 40 yards in a mile race ; 
B can beat C by 20 yards in a mile race ; if A and C run a mile, 
by how much will A win ? 

A can run 1760 yards while B runs 1720, 

A .. B . 40, 

.*. A .il-Va’ii.i. B 1760, 

[But B .1760 . C . 1740,] 

.'. A .. C .1740, 

A .1760 . C or i7O0,*r yards. 

A will win by (1760- 1700A) or 59i\ yards. 

Example 2. A can give B 20 yards and C 30 yards in a race- 
of 200 yards ; how many yards can .5 give C in 3C0 yards ? 

















204 


ARITHMETIC 


[Note.-—can give B 20 yards in 200 yards” means that in a 
race of 200 yards A can give B 20 yards’ start. Consequently 
while A runs 200 yards B runs 180 yards.] 

t / 

While A runs zoo yards B runs l8o, 


and 


• • • 200 • • .«< 


•••• 170, 

• 

• • 


180 ...« 

C •»< 

.... 170, 

■ 

• • 


••• 60 ■•••( 

c 

!• • • w • • a 

.,.150, . 

• 

• • 


... ^00 ...ii 

C *•« 

••• or 283J yards 


B can give C (300-283^) or 16J yards in 300. 

Example 3. In a game of skill A can give B^ and ^ can give 
10 points out of a game of 50 ; how many should A give C ? 

[Note .—“'A can give B 10 points out of a game of 50” means 
that while A makes 50 points IS can make (So—10) or 40 points.] 

C can make 40 points while B makes 50, 


c . 

.-. C . 


. ...B . 

5 , 

40 ; 

but A . 



40 ; 

C . 



SO. 

A can 

give C (50- 

32) or 18 points in 

50. 


^ EXAMPLES. 134. ^ 

1 . In a mile race A gives B 60 yards’ start, and beats him by 
38 yards. If A runs the mile in 5 minutes, how long will ^take ? 

2 . In a mile race A can beat B by 40 yards, and B can beat 
C by 40 yards ; how many yards’ start can A give C that theie 
may be a dead heat ? 

3 . A can give B 60 yards, and C 80 yards in a race of 500 
yards ; by how much could B beat C in a mile race ? 

4 . A runs 15 yards while B runs 12 ; B runs 10 miles while 
C runs 12 : if C runs a mile in 10 minutes, what time will A take 
to do it ? 

6. At a game of skill can give B points out of 50, and 
A can give C 10 points out of 40 : which is the better player, 
B or C, and how many points can he give the other in 75 ? 

6. A and B run a mile race ; A runs the whole course at the 
rate of 100 yards per minute ; B running at thp rate of 80 yards 
per minute for 5 minutes, quickens his speed to 120 yards per 
minute : which wins ? by how much ? and by what time ? 
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7 . ^ In a game of billiards A can give B lo points, and C 

14 points in 50 ; bow many can C so as to make an even 

match ? 

• 

8. A can give B 300 yards in one mile, and C can give B 
700 y^rds in 2 miles ; if A and C run a mile, which'y^iil win and 
by howsnuch ? 

0. A^ can give B too yards’ and C X50 yards’ start in a mile 
B can give C a start of 5 seconds in a mile : how long does each 
take to run half a mile ? 

t 

10 . In a mile race A gives B 50 yards’ start, and beats him 
by 38 yards ; B giving C 40 yards’ start is beaten by 60 yards ; 
if A and C run over the same course, which will win and by how 
much ? 

11 . At a game of rackets A can give B 8 points in 40, and 
B can give C 10 points in 50 ; how many points could A give C 
in 25 ? 

12 . A can give B 20 yards’ and C 30 yards’ start, while B 
can give C 2 seconds’ start in a race of 250 yards ; how long 
does each take to run loo yards ? 

13 . One boy runs 200 yards and another 180 yards in a 
minute. How many yards’ start must the second have that they 
may run a dead heat in a mile race ? 

14 . In a game at fives A can give B 3 points out of 15, and A 
can give C 7 points ; how many points can B give C so as to 
make an even match ? 

15 . A and B run a mile and A wins by half a minute. A 
and .C run a mile and A beats C by 88 yards. B and C run and 
B wins by 20 seconds. In what time can each run a mile ? 

10 . A beats B by 20 yards, C beats D by 60 yards, and B 
beats D by 40 yards, in a mile race. If A and C run, which will 
win and by how much ? 


CAAIN RULE. 

205 . Example X. If 8 rupees are worth i $ shillings, and 
25 shillings are worth 6 dollars, how' many dollars are equal t» 
45 rupees ? 

148^x5.^., .. 

25r.=>6,dollars, dollars. 

- 4 SxVx 5 "i dollars, or 2o| dollars. 
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Example 2. If ^ in 3 days can do as mach work as B in 
4 days, and B in 5 days can-do as much as C in 6 days, how long 
■will A require to do a piece of work which C can do in i 5 days ? 


• • 

and 


• • 


What C can do ia.6 da. B can do in 5 da., 

......... C .I .... B .. J ..., 

......... B .............. 4 3 ...., 

......... .^7.............. j .... ............. J ...., 

What C can do in 16 days B can do in 16 x | days, 
. C . A .. 1 16 X S X j day s 


or 10 days. 


EXAMPLES. 135. 

1 . If 25 rupees are worth 46 shillings, 20 shillings are worth 
25 francs, and 240 francs are worth 47 dollars, how many dollars 
are equivalent to 40 rupees ? 

2 . If R8 = i5j., £,1—10 thalers, and 25 thalers—93 francs, 
express a franc in Indian money. 

3 . If 72 carlini —25 shillings, 4 shillings — s francs, and 
8 scudi—45 francs, how many scudi are equal to 1296 carlini ? 

4 . If S chickens cost as much as 4 ducks, 6 ducks cost as 
much as 3 geese, and 7 geese cost as much as 5 turkeys, what is 
the price ot a chicken when a turkey costs RS ? 

6. If S Ib^of tea be worth 3 lb. of coffee, J lb. of coffee be 
worth 2 lb. of sugar, and 7 lb. of sugar be worth 30 lb. of rice, how 
many pounds of tea must be given in exchange for 20 lb. of rice ? 

6. If 12 oxen eat as much as 29 sheep, 15 sheep eat as much 
as 25 hogs, 17 hogs eat as much as 3 camels, and 8 camels eat 
as much as 13 horses, how many horses will eat as much as 
1632 oxen ? 

7 . If A can do as much work in 4 days as B can do in 5, and 
B can do as much in 6 days as C in 7 ; in what time will C do a 
piece of work which A can do in a week ? 

8 . If A can do as much work in days as B can do in 2, 
and B can do as much in 2J days as f in 3 ; in what time will A 
and B together do a piece of work which C can do in 10 days ? 

9. While A does J of a piece of work B does J, and while B 
•does \ C does ^ ; in how many hours will C finish a piece of work 
which A finishes in 20 hours ? 

10 . If 3 ducks are worth 4 chickens, and 3 ' geese are worth 
lb ducks, find the value of a goose, a pair of chickens being 
worth 4a. 6/>. 
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XXXVI. COMPLEX PROBLEMS. 

208 . In the problems in the preceding section we have found 
the change in one quantity corresponding to the change in one 
other. In the following examples-we shall have to find the change 
in one quantity corresponding to.the changes in two others. 

« 

Example i. If X5 horses can plough 12 acres in 10 days, in 
how many days can 9 horses plough 18 acres 7 

15 horses can plough 12 acres in 10 days, 


. I horse .12 acres in (10x15) days, 

I horse . i acre in days, 

9 horses. i acre in days, 

. 9 horses. 18 acres iq days, 

or 25 days. Ans, 


Note. We might use 3 horses and 6 acres as common 
units with advantage. Thus : 

15 horses can plough 12 acres in 10 days, 


3 horses .12 acres in 10 x 5 days, 

3 horses . 6 acres in days, 

9 horses . 6 acres in days, 

9 horses . 18 acres days, 

or 25 days. Ar,s. 


Example If 6 men earn RlS in 10 days, how much do 

8 men earn in 7 days ? 

In 10 days 6 men earn R15, 

In I day 6 men earn or 

In I day i man earns Rasj or R|, 

In 7 days x man earns RJ, , 

In 7 days 8 men earn R^ 2 -® or R14. Ajjs. 

Example 3. If 6 men can do a piece of work in 8 days, how 
many men can do a piece of work 4 times as great in ^ of the time ? 

The work can be done in 8 days by 6 men, 

•*... § .18 men, 

.*. 4 times the work. |.72 men. A//s. 

Example:^. If-the sixpenny loaf weigh 8 oz. when wheat is 
' 15J. a bushel, what ought a bushel of wheat to be when the 
fourpenny loar weighs 12 oz. ? 
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r 

Sixpenny loaf weighs 8 oz. when wheat is i is. a bue&ely 


penny loaf weighs 8 oz. ..... fj. .. 

.*. penny loaf weighs . i oz. .. 20s, .......a..., 

.*. fourpenny loaf weighs-1 oz...8ar.. 

.'. fourpenny loaf weighs I2 oz. ^-s. •., 


or 6 s. S^. a bushel. 


Example 5. If 5 cannon, which fire 3 rounds in S minutes, 
^11 133 men ia hours, how many cannon, which fire 5 rounds 
m 6 minutes, will kill 250 men in I hour ? 

In 54 rounds 135 men are killed by 5 cannon. 


... I round 
... I roupd 
... 50 rounds 
... 50 rounds 


135 -. 

I man is... 

I . 

250 men arc 


SXS4 

9«54 


P K %i 

1^6759 


or 10 cannoi.. 


EXAMPLES. 136. 

1. If 5 men earn in 12 days, in how many days will 8 men 
earn ^4 ? 

2 . If 10 horses can plough 50 acres in 20 days, how many 
acres will 12 horses plough in 15 days ? 

3 . If 24 liprses eat 9 bushels of corn in 21 days, for how many 
days will 33 bushels feed 7 horses ? 

4 . If 30 men can build a wall 20 ft. high in 15 days, how many 
men will it take to build one 25 ft. high in 74 days ? 

6. If 12 horses are fed for 17 days at a cost of Riro. 8 a,, how 
many horses can be fed for 27 days at a cost of R117 ? 

6. If 10 fires consume 25 maunds of coal in 14 days, in how 
many days will 18 fires consume 100 maunds ? 

7. If the carriage 10 md. 20’seers for 250 miles be Bt4i. oa. 
3p., what should be paid for the carriage of 12 md. for 200 miles ? 

8. If the wages of 13 men for 25 days amount to R203. 2a., 
how many men must work for 16 days to receive R300 ? 

8 . What is a month’s rent for ii6§ bighas of land, if R22. S'Z. 
per annum be given for 9 bighas ? 

10. If 14 persons can live on &I403 for 28 months, how long 
can 18 persons live on R1350 ? ^ 

% IL tf 5 men dig a trench 74 yd. long in 21 days, how many 
men can dig a similar trench 20 yd. long in 35 days ? 
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12 . If 20 pumps can raise 1250 maunds of water in 5 hours, 
how many pumps can raise 750 maunds of water in xo hours ? 

18 . If 20 men do a piece of work in 13 days, in what time can 
IS men do another piece of work times as great ? 

^ 14 . • If 10 men do a piece of work in 8 days, how many men 
will do a'piece of work, 4 times as great, in ^ of the time ? 

15 . If the fourpenny loaf weighs xo oz. when wheat is 50J. 
a quarter, what should a threepenny loaf weigh when wheat is 
55.r. a quarter ? 

16 . If the 3 lb loaf cost id. when com is 3or. per bushel, bow 
much ought the 5 lb. loaf to cost when corn is 365. per bushel ? 

17 . If I get I lb. weight of bread for ^\d. when wheat is iSj. 
a bushel, what ought a bushel of wheat to be wh^ii 1 get 12 oz. of 

^ bread for ? 

* 18 . If 14 men in 20 days of 12} hours each earn H456. 40., 

how many hours a day should 24 men work to earn 8a. in 

21 days, at the same rate ? 

lO. If 15 men can do a piece of work in 12 days of 6 hours 
each, how many men will it take to do 5 times the amount if they 
'^work 20 days of 10 hours each ? 

^ 20 . If a man complete a journey of 19S0 miles in x8 days, 
travelling 11 hours a day, in how many days would he travel 540 
miles, going 6 hours a day at the same rate ? 

21 . When rice is R2. 8a. a maund, 10 men can be fed for X2 
days at a certain cost ; how many men can be fed for 4 days at 
the same cost, when rice is R3 a maund ? 

22 . When dour is £4 a maund, x6 men can be fed for 5 days 
at a cost of R8 ; for how many days can 12 men be fed at a cost 
of Rio. 8a., when dour is R3. 8a. per maund ? 

N 23 . If IS men can build a wall 270 ft. long, 5 high and 
2 thick, in 18 days, in how many days will 16 men build a wall 
180 ft. long, 4 high and 3 thick ? 

24 . If 10 men working 6 hours a day dig a trench 105 ft. 
long, 4 wide and 2 deep, in 6 days, how many hours a day must 
264 men work in order to dig a trench 126 ft. long, 20 wide and 
II deep in xo days ? 

* 26 . A garrison of 1200 men is provisioned for 50 days, allow¬ 
ing 10 oz. per man per day ; if it is reinforced by 300 men, to 
what must the daily allowance be reduced that the provisions 
may last the increased number of men 60 days 7 

«. 26 . If the carriage of goods weighing 2 cwt. 3 qr. 6 lb. for 
300 miles cost £6, xo. xo, what wiU be the charge for carrying 

C. a. 14 



ARrFHMEIIC 


2 wagon-loads of the same, each weighing 14 cwt. o qr. 4. lb., 
450 miles ? 

27 . If the gas for 6 burners, 6 hours every day, for 8 days 
cost B4. 8 a., how many burners may be lighted 5 hours every 
evening for 10 days at the cost of R6. 4a. ? 

28 . If 3 cahnoh, firing 4 rounds in 6 minutes, kill 256 men in 
half an hour, how many cannon, firing 3.rounds in 5'minutes, will 
kill 600 men in an hour ? 

•S8. If 15 men can make an embankment, 966 yd. long, in 
8 days, working lo^ hours daily, how many men would be required 
to make an embankment, 575 yd. long, in 12 days, working 
74 hours daily, 8 extra men being taken on during the last 2 days ? 

30 . If 50 men, working 8 hours a day, dig in 5 days, a trench 
of 275 cu. >d. ; in how many days of 10 hours each could 40 men 
dig a trench of 330 cu. yd., when the hardness of the ground in 
the first case is twice that in the second, and 3 men of the former 
company can do the work of 4 men of the latter ? 

8L If 6 men, working 8 hours a day, can mow 60 acres in 
4 days ; in how many days will 4 men, two of whom work 10 
hours and two 7 hours a day, mow 85 acres ? 

• 32 . If 6 men and 8 boys can reap a field of 15 acres in 4 days, 
how many acres will 7 men and 4 boys reap in 9 days, two boys 
reaping as much as a man in the same time ? 

33 . If 4 horses eat as much as 18 sheep, and if 5 horses and 
30 sheep can b%kept for 15 days at a cost of R51 . 3.6, at what 
cost can 7 horses and 15 sheep be kept for 20 days ? 

34 . The rent of a farm of 41^ acres for 39 months was 
R89. 6a. ; what would be the area of another farm, the rent of 
which for 33 months was R103. 2a., 4 acres of the latter being 
worth as much as 3 acres of the former ? 

35 . A vessel with a crew of 27 men, provisioned for 90 days 
at the rate of 22 oz. a day per man, was, after 27 days, forced by 
stress of weather to lie at anchor for a fortnight, at the end of 
which time 3 men died ; how must the provisions be apportioned 
that they may hold out the extra time ? 

86. If 10 men or 16 boys, working 6 hours a day, can do a 
piece of work in 20 days, how many hours a day must 7 men and 
8 boys work to do another piece of work 3 times as great in 

15 days ? 

37. If 5 men, 8 women or 12 boys can do a piece of work in 

16 days, working 7 hours a day, how many faien, with the assis¬ 
tance of women and 6 boys, will be able to do another piece of 
wi)rk 2^ times as great in 35 days, working 5 hours a day ? 
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S 07 . The following problems are of a different class. 

Exan:fi!e i. The price of S horses and 6 oxen is R68o, thl^ of 
4 horses and 7 oxen is R610 ; find.the price of an ox. 

The price of 5 horses and 6 oxen — R68o, 


• 




.(i) 

Again . 

. 4 . 


^^610^ 




. 35 


.(ii) ' 


The price of xi oxen = 83050-82720 [subtracting (i) from iPi.l 

= 8330 ; 

the price of i ox =830. 


Exa.mph' 2. 3 men and 3 boys can do of a piece of work in 
3 days ; 4 men and 8 boys can do of it in 2 days ; in what time 
can a boy do the whole work ? 

In 3 days 3 men and 5 boys can do 

... I day 3. 5. 

... I day 13 .20 ..If.(i) 

Again ... 2 days 4. 8. 

.* 4 . 8 ... 

.. ... 1 day 13 .. 24 .-J. ••(li) 

In I day 4 bbys can do (J-jf) of the work, 

[subtracting (i) from (ii)J 

i e., . 4 boys can do of the work, 

.■. I boy can do ^ of the work, ’ 

I boy can do the whole work in 30 days. 


EXAMPLES, 137. 

1. If 9 horses and 7 cows cost 8770, and 5 horses and 9 cows 
cost 8530 ; find the price of a cow. 

2 . The price of 5 maunds of flour and 6 mannds of rice is 839, 
and that of 7 maunds of flour and 4 maunds of rice is R37 ; find 
the price of one maimd of flour and of one mauod of rice. 

3 . If 10 rupees and II shillings weigh 2760 grains, and 8 
rupees and 10 shillings weigh 23i2i8j grains, find the weight of a 
rupee and of a shilling. 

4 . If 7 sheep and 9 pigs cost 8107, and 9 sheep and 7 pigs 
cost 8101, how muct{ will i sheep and j pig cost ? 

5 . The cost of 4 chairs and 5 tables is 8120, and that of 5 
chairs and 4 tables 8105 find the price of a chair and of a table 
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6. 2 men and 3 boys can do | of a piece of work in 6 'days 

3 men and 5 boys can do ^2 4 days. In what time can a 

boy do the whole work ? 

7 . 7 men and 8 boys can do a piece of work in 2 days ; 4 men 
and 12 boys can do of the work in 1 day. In what time can a 
man do the work ? 

8- 5 men and 6 boys can do f of a piece of work in 3 days ; 

10 men and 18 boys can do the whole work in 2 days. In what 
Unie will a man and a boy be able to do double the work ? 

9 . If 6 men and 2 boys can reap 13 acres in 2 days, and 7 men 
and 5 boys can reap 33 acres in 4 days, how long will it take 2 men 
and 2 boys to reap 10 acres ? 

10 . If 2 boys and 1 man can do a piece of work in 4 hours, 
and 2 men and 1 boy can do the same in 3 hours, find in what 
times a man, a boy, and a man and a boy together, respectively,, 
could do the same. 

11 . On a piece of work 4 men and S boys are employed, who 
do ^ of it in 6 days ; after this, [ man and 2 boys more are put on,, 
andfi more is done in 3 days ; how many more men must be put 
on to finish the work in one more day ? 

12 . A cistern containing 210 buckets may be filled by two 
pipes. When the first pipe has been open 4 and the second 
5 hours, 90 buckets of water were obtained. When the ist was 
open 7 and the second hours, 126 buckets were obtained. In 
what time will the cistern be full, if both pipes work i 

\ 

XXXVII- RATIO AND PROPORTION. 

208 . The ratio of one quantity to another of the same kind 
is that which expresses the relative greatness of the first quantity 
with respect to the second. 

Kence^ the ratio of one qnantity to another (of the same kind) 
is determined by the fraction whose numerator is the measure of 
the tirst quantity and whose denominator is the measure of the 
second quantity, both the quantities being expressed in terms of 
the same unit. 

Thus, the ratio of 3J. to $s. is determined by the fraction! ; of 
2 yd. to 5 ft. by the fraction 

The first of the twj quantities forming a ratio is called the 
antecadent and the second is called the consequent of the 
ratio ; thfe two together are called the teriRB of the ratio. The. 
ratio of 35. to 5 J. is written 31. ; 55. 

.Note. The inverse ratio of 3J. to SJ* is the ratio of 5 j. to 3i. 
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1 B 09 . The value of a ratio does not depend upon the nature 
of the quantities involved. Thus, the ratios, 2 yd. 5 yd., 
2S. * 5 r., 2 lb. I 5 lb., are all equal, , each of these being deter¬ 
mined by the fraction f. Hence, ip investigating the properties 
of ratios, we usually consider the terms to be numbers, because 
oumberf ipeasure quantities of all kinds. 

SfO. The value of a ratio is not altered by multiplying or 
dividing both its terms by the same number. Thus the ratios, 
2 : 3, 4 : 6, 80 : 120, are all equal. •* 

211 . Ratios are compounded by taking the product of the 

antecedents for a new antecedent and the product of the conse¬ 
quents for a new consequent. Thus the ratio compounded of 
the ratios, 2 ; 3 and 6 ; 7 is 2x6 3x7 of 4 ; 7. 

212. Four quantities are said to be in. proportion or pro¬ 
portionals when the ratio of the first to the second is equal to 
the ratio of the third to the fourth. 

Thus 3, 4, 9, 12 are in proportion : since the ratio of 3 to 4 is 
equal to the ratio of 9 to 12. 

N. B. When four quantities are in proporton, it is nit necessary 
that all oi them should be oi the same kind ; it is only necessary that 
the first two should be oi the same kind, as also the second two. 


The existence of proportion among the numbers is denoted 
thus :— 

3: 4=9 :12, 

which is read “3 to 4 equals 9 to 12” ; 
or thus 3 I 4i i 9 •’ 12, 

which is read “3 is to 4 as 9 is to 12.” 

Of this proportion 3 and 12 are called the extremes, and 
and 9) the means ; 12 is called a fourth proportional to 
, 4 and 9. 

213 . When four quantities are in proportion so that 
first [ second I third ! fourth ; 
then also, second I first II fourth I third ,* 
and fourth > third II second I first. 

Also, if the quantities are all of the same kind, 

first I third ; I second I fourth. 
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SI4. When four numbers are in proportion, the product of 
the extremes is equal to the product of the means. 

For example, 3 4=6 : 8, and we have 3x8*=4x6. 

Hence also, an extreme—pVoduct of the means-rthe other 
extreme ; and, a mean»product of the extremes-Mhe other mean. 

815 . Three quantities of the same kind are said to be in 
continued proportion when the ratio of the first to the se¬ 
cond is equal to the ratio of the second to the third. The second 
quantity is called a mean proportional between the first and 
third ; and the third quantity is called a third proportional 
to the first and second. 

Thus, 2, 4 and 8 are in continued proportion ; for 2 ; 4—4 ; 8 ; 
4 is a mean proportional between 2 and 8 ; and 8 is a third pro¬ 
portional to 2 and 4. 

It is obvious that the square of the mean proportional between 
two numbers is equal to their product. 


816 . Example i. Find a fourth proportional to 3, g and 4. 

3 ; 9—4 ; number required, 

.*. number required2. 


Example t 
that 3 has to 5. 


• • 


Find the number which has the same ratio to 2a 

3 ; S=number required I 20 , 
number required = 12. 


Example 3. 


Find a mean proportional between 3 and I2. 
Square of the number required»3x 12 = 36 ; 
the number required** i,,^36=6. 


Example 4. A ,B,C, D are quantities of the same kind ; and 
the ratio of A to is 3 1 4, of ^ to C is 5 1 7, and of C to is- 
8 9. Find the ratio ot A 10 D. 


NOW, 


3 B $ j - - 

^ and ; 
4’ c 7 B g’ 

B C 


C '8 


B 

A 


B^C^D 


3 5 8 
4 ^ 9 ’ 


that is, I 27 II 10 i 21 


A 10 
.^“21 ’ 
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Note. We find the oontlnued ratio of A^By C and Dy that 
is, we compare Ay By C and X>y thus : 

We change the terms of the 
ratios in siich a way that 
each antecedent may be equal 
to the preceding consequent. 

.V- : 

56 : 63 ; 

which is read is to ^ is to C is to D as 30 is to 40 is to Si is 
to 63 " 

And Ay By Cy D are said to be In proportion of or propor' 
tioual to 30, 40, 56,63. 



A 

^-3 : 

B ; c-s 

: 7“i 

J -4 

c : i>-8 

: 9“i 


, A 

:b : c 

: 4 : 


< 

“30 : 40 : 


Example 5. A mixture (42 gallons) contains wine and water 
in the ratio of 5 to 2 ; find the quantities of wine and water in the 
mixture. 

If the mixture be divided into 7 (/.r., 5 -t-2) equal parts, 5 of 
the parts will be wine and 2 water. 

The quantity of wine“^i/ix 5 gallons>-30 gallons ; 

and the quantity of watera'^,%X 2 gallons 12 gallons. 

Example 6. A mixture (40 gallons) contains wine and water in 
the ratio of 3 to i ; how much water must be added to it that the 
ratio of wine to water may be 5 I 2 ? 

We find, as in the preceding example, that the mixture con* 
tains 30 gall, wine and 10 gall, water. Now while the wine 
remains the same 30 gallons, the water is to be increased so that 
the ratio ef wine to water may be S i 2 ; but 5 I 2»3o \ 12 ; 

(12-10) gall, or 2 gall, of water must be added. 


EXAMPLES. 138. 

Find the value of each of the following ratios in its simplest form : 
L IS: 21. 2. R59 : 865. 8. 1,1 : loj. 

4 . 360 in. ; 270 in. 6 . 3 ;o lb. : 72 : lb. 2 *. 5 ' : 3 “. 

7 . 35 : si* • 4 ' 3 ' 9 . 3 yd. : 7 ft. 6 in. 

Express in its simplest form the ratio compounded of the ratios, 

10 . 7 I 9 and 45 I 28 . IL 1 '. i, 2 I 3 and 3 4 * 

12. 2} : 3| and '3 : ‘25. 18. 4 ; 7, 5 : 8 and 21 ; 30. 

Compare the ratios, 

14 . 3:5 and 7 : 8 . 16 . 

16 . 2 : 3i 3 I 4 and 4 i 17 * 


13 1-31 and 18 : 29. 

3 : 7, 5 : 9andjr : n. 
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Are the following in proportion ? 

18 . 6,11,18,33. 19 . 5,7,20,27. 20 . R3, Il2. 4a., 4, 3. 

Find a fourth proportional to 

21. 7, 9 and 8. 22. 2^, 3 and 4I. 28 . ‘2, *02 and‘002. 

24 . R380, R570 and 12 lb. 26 . 4 yd , 2 yd. 2 ft. and ;£2. 

26 . 12 acres, 27 ac and 20 men. 27 . 12 men, 9 men and ;^3. 

28 . 6 miles, 20 mi and 9 hours. 20. 3 cwt., 84 lb. and £1. 8r. 

'Find a mean proportional between 
30 7 and 28. 31 . 13 and 117. 32 . 9464 and 5600. 

33 . and §§. 34 . 2^ and 5§. 36 . '3 and '012. 

Find a third proportional to 

30 . 2^ and 7^. 87 . 7 and sg. 38 . R2 and Ri. 4^. 

30 . Compare the rates of two trains, one of which runs 
17 miles in 2 hours and the other miles in 2^ hours. 

40 . A ; .ff—3 \ B \ ^ ; find the ratio of A to C. 

41 . It A-^^ of B, and . 5=2 J of C, find the ratio of A to C. 

42 . If, when A earns R4, 5 earns R5 and when 5 earns 
R6, C earns R7 ; and when C earns R8, B earns R9 ; compare 
the earnings of A, 5 , C and B, 

43 . Two sums of money are proportional to 7 and 8 ; the 
first_is £2 ; what is the other ? 

44 . The weights of equal volumes of gold and water are as 
37 is to 2. If a%a. ft. of water weigh 1000 oz., find the weight of 
a cu. ft. of gold. 

46 . The ratio of the circumference of a circle to its diameter 
is 22 I 7 ;find the circumference uf a circ'e 10 ft. 6 in. in diameter. 

*** 46 . One man adds 5 seers of water to 15 seers of milk, and 
another 3 seers of water to 12 seers of milk ; compare the 
amount of milk in the two mixtures. 

47 . While A makes a profit of £3, B makes £l^ ; and while 
5 makes a profit of ^5, C makes £6 ; if A makes a profit of £20 
how much does C make in the same time ? 

48 . A mixture (50 gall.) contains wine and water in the ratio 
of 3 I 2 ; find the quantities of wine and water in the mixture. 

40 . A mixture (30 gall.) contains wine and water in the ratio 
of 7 to 3 ; how much water must be added to it that the ratio of 
wine to water may be 3 I 7 ? 

60 . A greyhound pursues a hare and takek 4 leaps for every 
5 leaps of the bai«i but 3 leaps of the hound are equal to 4 of the 
hare ; cqinpare the rates of hound and hare. 
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XXXVIII. RULE OF THREE. 

SIT. Problems which we have solved by the Unitary 
Method may also be solved b^ .the method of finding a fourth 
proportional to three given quantities. 

Example l. Find the price of 12 maunds of sugar, when the 
price of 5'inaunds is R60. 

Here' we observe that if the weight be increased 2, 3...times, 
4 he price will also be increased 2, 3...times ; therefore the ratio 
of the two weights is equal to the ritio of the two corresponding 
.prices. 

Hence 5 md. ! 12 md. \ \ R60 ; the answer ; 

the answer —S12|fi2 = Ri44. 

Example 2. If 12 men can do a piece of work in 5 days, in 
how many days will 15 men do it ? 

Here we observe that if the number of men be increased 2, 3... 
times, the number of days will be decreased 2, 3...times ; 
therefore the inverse ratio of the numbers of men is equal to the 
ratio of^tba^eorresponding numbers of days. 

Hence 15 men \ 12 men I’. 5 days ; the answer ; 

.'. the answer = -^f|l days=4 days. 

218 . The above method of solving a problem by finding a 
fourth proportional to three given quantities is commonly known 
by the name of Buie of Three. 

In the first problem we have an example of what is called the 
Rule of Three;. Direct, because there the direct ratio of the two 
weights is equal to the ratio of tne corresponding prices. 

In the second problem w'c have an example of what is called 
the Rule of Three Inverse, because there the Inverse ratio of 
the numbers of men is equal to the ratio of the corresponding 
numbers of days. 

219 . It is obvious that the second term in a proportion is 
greater or less than the first according as the fourth is gi eater 
•or less than the third. Hence we may lay down the following 
general rule for arranging the terms in a Rule of Three question. 

Denote the answer by the letter x and plaice it for the 4th 
term ; and of the three given quantities pla^e that which is of 
the same kind as the answer, for the 3rd term. Next from the 
nature of the question determine whether the answer will be 
greater or less than the third term, and place the greater or 
’ less of the two reittaining quantities for the and term according 
as the answer is greater or less than the 3rd term ; then place 
the remaining quantity for the first term. 
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Note. In workings the two first quantities in the proportion- 
must be replaced by the numbers which measure them in.terms- 
of the same unit. 


Example i. If the third class railway fare for no miles is 
Ri. 11. 6, what is the fare for 350 miles ? _ • 

mi. mi. fi. a. p. 



• ■ 


no ; 350 :: I. II.6: jr, 
n : 35 ;; I. II. 6 ; JT; 
^ Bi . II . 6x3 5 R60.2.6 

II “ n 


= R5.7.6. Ans, 

Or thus : V Ri . n • 6«33q^. 

ar=3 5 j 8 32 ^. =. 10 50^. 

= RS • 7 • 6. 

The latter method is the one more generally adopted. The 
learner should observe that the 3rd term being expressed in pies- 
the answer obtained at the first instance is also in pies. 


Example 2. If a quantity of rice serve 100 men for 15 weeks,, 
how many men will it serve o weeks ? 

weeks weeks men 

6 ; 15 :: loo : 

f.e.,% 3 : s 100 I X ; 

men —250 men. Ans. 

Example y A bankrupt’s debts amount to ;£i320, and his- 
assets (z>., the value of his property) are /i99o, how much can he 
pay in the pound ? 

£>• £)‘ £’ 

1320 :1 :: 990 : sr, 

Ans. 

Example 4. A man, after pacing an income-tax of 4/). in the: 
rupee, has B4794 left; what is bis gross income ? 

Rl —192^. ; Ri-4^.<-i88^. 
p. p. R. 

188 :192:: 4794: x, « 

»>., 47: 48 :: 4794 : ^; 

;r-R 4 A>‘;V-* 4 -R 4896 . Ans. 
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Example $. If 8 oxen or 6 horses eat the grass of a field in 
10 days, in how many days will 5 oxen and 4 horses eat it ? 

oxen oxen horses 

8 . : 5 :: *6 : 

* , horseshorses. 

5 oxen and 4 horses will eat as much as (^-+4) or horses^ 

horses horse% days 
Now, : 6 :: 10 ; jr, 

x=Ai^ 5 —* days “ 73 * days. Ans. 

Example 6. A can do a piece of work in 7 days, and B can. 
do it in 9 days ; how long will A and working together, take 
to do the work ? 

A can do ^ of the work and B can do J of the work in i day ; 
.*. A and B together can do (^ + i) or of the work in i day. 

work work day 

\% \ I \\ I \ X, 

jr—II days = 3l| days. Atis. 

Example 7. At what time between 2 and 3 o’clock are the 
hands of a clock at right angles to each other ? 

The minute-hand gains 11 divisions on the hour-hand in iz- 
minutes ; and here it has to gain (10-I-15). or 23 divisions. 

div. div. min. 

i» : 25 12 : x, 

.'. min. —27^*j min. ; 

.*. the two hands will be at right angles to each other at 
27i\ minutes past 2. 

Example 8. A can beat B by 40 yards in a mile race ; B can 
beat C by 20 yards in a mile race ; if A and C run a mile, by how 
much will A win ? 

While A runs 1760 yd., B runs 1720 ; 


and . 

. B ... 

«.» 1760 yd., 

c .... 

.. 1740. 


1760 : 

1720 :; 

1740 



44 : 

43 :: 

1740 

: ;r. 


x = *ll?jV-ia yd =i700i\ yd. 

While B runs 1720 yd., C runs VjooK yd. ; but while E 
runs 1720 yd., A runs 1760 yd.; while runs 1760 yd, C'" 
runs 1700^1 yd. A will win by (1760- 1700^1) <>*■ S 9 A yd- 
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Example 9. A starts from P to walk to a distance of 5if 
miles, at the rate of 3f miles an hour ; an hour later B starts 
from Q for P and walks at the rate of 4^ miles an hour : when 
and where will A meet B ? 

A has already gone 3| miles when B starts. Of the remain¬ 
ing 48 miles, A walks 3f and B walks 4J in one hour ; that is, 
they together pass over (3f--l-4i) or 8 miles in one hour. 

miles miles* hour 

8 : 48 :: i : r, 

hours *=6 hours. 

A meets i? in 6 hours after B started. And therefore 
they meet at a distance of 4^x6 or 25J miles from Q. 

[For Examples for Exercise see Section xxxv.] 


XXXIX. DOUBLE RULE OF THREE. 


f!f 80 . Complex problems which would require two or more 
applications of the Rule of Three are usually solved by a shorter 
method, commonly called the Double Rule of Three. The 
method will be best explained by means of examples. 

Example i. If 9 men can reap 6 acres in 10 days, how many 
men will reap 12 acres in 15 days ? 


acres 


12 

10 


} 


9 men 




days 15 : 

We denote^he answer by x and place it for the 4th term, and 
place 9 men (which is of the same kind as the answer) for the 3rd 
term. We next take 6 acres and 12 acres (a pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term in the question “if 9 men can reap 6 acres 
how many men will reap 12 acres, supposing the time to be the 
same in both cases ?" and we find that the answer will be greater ; 
we therefore place 12 acres for the 2nd and 6 acres for the i st term 
Then we take 10 days and 15 days (another pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term in the question “if 9 men can reap in 
JO days, how many men will reap in 15 days, supposing the number 
of acres to be the same in both cases 7” and we find that the 
answer will be less ; we therefore place 10 days for the 2nd and 
15 davs for the ist term, under those already obtained. We 
now multiply the numbers in the ist term for the final ist term 
and the numbers in the 2nd term for the final ^d term. Thus 


6x1$ : 12x10 :: 9 : X, 

men« 12 men. Ans^ 
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Note. Each pair of quantities of the same kind should be 
replaced by their measures in te^ms of the same unit. 

Remark. Each additional paic of quantities of the same kind 
would be treated in a like manner. 


Example 2. If 72 men can dig a trench, 324 yd. long, 12 yd. 
wide and 6 ft. deep, in 9 days of 12 hours each ; how many men 
can dig a trench, 1458 yd. long, 40 ft. wide and 3 yd. deep, ia 
30 days of 9 hours each ? 


ft. long 
ft. wide 
ft. deep 
days 
hours 


324x3 

12x3 

8 

36 

9 


1458x3 'I 
40 I 

3x3 Y :: 
9 

12 


m 

o 


72 men I 


men-i3S men. Afts. 


Or better thus : 


j :: 72 : 


X. 


cu. ft. (324X3 )x(i2X3)x 8 : (i 4 S 8 x 3)X40x(3x 3) 
hours 36x9 19x12 

Example 3. If lo men can perfornr a piece of work in 24 days„ 
how many men will perform another piece of work 3 times as great 
in ^ of the time ? 

r " ^. 

:; 10 men . r, 

3X24X10XC 

^ -' men = 150 men. Avs. 

24 

Example 4. If the sixpenny loaf weigh 8 oz. when wheat is 
I5.f. a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs 12 oz. ? 

6 : 


work 

I : 

3 » 

days 

; 

24 j 

„ 3x24x10 

S" 

men 


iSj. 


pence ,0 .4 

ounces 12 I 8 

%d, Ans. 


} 


Example 5. If 5 cannon, which fire 3 rounds in 5 minutes, 
kill 135 men in hours, how many cannon, which fire S rounds 
in 6 minutes, will kill 250 men in 1 hour ? 

[The first 5 cannon, each firing 54 rounds, kill 135 men ; it is 
required to find how many cannon, each firing 50 rounds, will 
kill 250 men.] 


rounds 

men 


io : S 41 ;; 

I 3 S : 250/ 


S cannon ] x,. 


.’. cannon=10 cannon. Ans. 
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IBSI. Examples in Double Rule of Three can be worked more 
conveniently in a little different, manner. In this method the first 
work and second work are respectively taken for the third anji 
fourth terms of the proportion, and the hrst cause and second cause 
respectively for the first and second terms ; for, the ratio of the 
two causes is equal to the ratio of the corresponding works. We 
shall apply the method to the first two of the foregoing examples. 

Example i. 9 men in 10 days will do the same amount of wo Ac 
as ( 9 X 10) men will do in I day ; and x men in 15 days will do the 
same amount of work as (jtx 15) men will do in 1 day. * 

9x10 ; .rxi5 :: 6 ; 12, 

,TX isx6=9x lox 12, 

r = men=*i2 men. Ans. 

Example 2. 

72 X 9 X 12 : jrx36x9 :: ( 3245 < 3 )x(i 2 X 3 )x 8 :(i 4 S 8 x 3 )X 40 x( 3 X 3 ), 

—135 men. Ans, 

[For Examples for Exercise see Section xxxvi.] 

MISCELLANEOUS EXAMPLES. 139. 

1 . Find the least number which being added to 1409 will 
make the result divisible by 23, 

• 2 . A boy ^ceiving R2. 4a. a week has 8a. stopped every 
fourth week ; irthere are 48 weeks in the school-year, how much 
does he get in 2 years ? 

■ 3 . What are the prime factors in 45090045, and what is the 
smallest whole number by which it must be multiplied in order 
to become a perfect square ? 

• 4 . Find the least fraction which, being added to 

shall make the result an integer. 

• 6. Find, by Practice, the value of 37i md. of sugar at R9.13a. 
fip. per md. 

, 6. If 27 men can perform a piece of work in 15 days, how 
many men must be added to the number that the work may be 
finished in | of the time ? 


7 . Find the greatest and least numbers of four digits exactly 
divisible by 34. • 

18. I distribute a sum of money among 32 men, giving R50. 
70. iiPy to the first, R51 7a. tp, to the next, R52,7a. to the next, 
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and so on, increasing the sum by Ri each time ;,how much would 
each get if 1 divided the money eqiually ? 

• 0 . Determine the least numiter, by which 378 must be 
multiplied to produce a number exactly divisible by 336. 

• 10. A screw advances *392 of an inch at each turn ; how many 
turns must be taken for it to advance 9*8 inches ? 

y 11 . Find, by Practice, the cost of 35 cwt. 2 qr. 7 lb. at 11 j. 
4rf. per cwt. 

• 12. If 12 iron bars, each 4 ft. long, 3 in. broad and 2 in. thick, 
weigh 576 lb., how much will 11 weigh, each 6 ft. long, 4 in.broad 
and 3 in. thick ? 

13 . The population of a town is 5720, and there are 320 more 
men than women ; bow many are there of each sex ? 

14. A labourer, who works on week-days only, earns 70. 97t., 
a day ; supposing that the 1st of January 1885 was on a Sunday, 
find the amount of his earnings during the year. 

16 . Four bells ring at intervals of 3, 3J, 3^ and 3f seconds 
respectively, beginning together ; how often during 24 hours will 
'the four bells ring together again ? 

16 . By what number must J of J—J be multiplied in order 
'to produce the least possible integer ? 

17 . A certain mumber of men subscribed os. gd, each 
subscribing as many pence as there were men ; how many men ' 
were there ? 

18 . If '428571 of a barrel of beer be worth '72 of £2.10s., what 

is the value of ‘625 of the remainder ? 

. ' .. 

19 . To the fourth part of a certain number 1 add 79, and 
obtain 100 as the sum ; what is the number ? 

20 . Divide Rioi. 15a. 3/^. among 20 men, giving to each of 
5 of them twice as much as to each of the others. 

21. 720 gallons of cocoanut oil and 450 gallons of castor oil 
are to be put into an exact number of barrels, all of the same size, 
without mixing the two oils together ; find the least number of 
barrels required. 

22 . Express I of 7 J. 6i/.-h* 2S of Sj.-‘ 54 § of 9J. 2d. as the 

decimal of ;^io, ' 

23 . The perimeter of a rectangle is no ft. ; the difference of 
two sides is ii ft.: find its area as the decimal of an acre. 

24 . If a man can perform a journey of 170 miles in 4^ days 
of II hours each, in how many days of 8| hours each, will he 
peiform a journey of 470 miles. 
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26 . To a certain number I add 3, and multiply the sum by 4v 
then divide the product by > 5, and get 7 as quotient and 1 as 
remainder ; what is the number ? 

26 . A man bought 40 pieces of ribbon, all equally long, for 
11137. 8 a. at 2a. fjp. a yard ; how many inches were there, in eacb 
piece ? 

27 . What is the least debt in dollars (4;. 2^. each) that can 
be paid in moidores ? 

28 . What is the capacity of a vessel, out of which, when it is 
half full, 4i gallons being drawn, there remains J of the whole 
content ? 

29 . A square space, containing 113 sq. yd. 7 sq. ft., is to be 
lengthened by 3 ft. in one of its dimensions, and to be shortened 
by 3 ft. in the other ; what will then its area be ? 

30 . If a person walks 7 miles in 2J hours, how long will a 
second person take to walk 10 miles, supposing that the first walks 
2i| miles while the second walks 2^ ? 


31 . Fourteen years agoamanwas six times as old as his son. 
whose present age is 2 C years ; what is the present age of the 
father ? 

32 . A man buys 20 seers of milk at 3a. 6/. per seer ; how 
much water must be added to it that he may gain Ai. 40. by 
selling the mixture at 3a. per seer ? 

33 . I had coins of one kind weighing 2295 grains ; and of 
this i spent coins weighing 1035 grains ; show that a single coin 
cannot weigh more than 45 grains. 

34. Two clocks begin to strike 12 together ; one strikes at 
an interval of 2-916 seconds, the other, of 2 083 seconds ; what 
decimal of a minute is there between their seventh strokes ? 

35 . Find the cost of painting the walls of a square room, lo ft. 
high and 16 ft. long, with one door 8 ft. by 4 ft, and 2 windows, 
each 5 ft. by 2, the amount saved by each window being Ai. 140. 
What additional height would increase the cost by A12 ? 

36 . A merchant of Calcutta idented from London goods 

worth and paid ;^34 for freight and packing. He sold half 

the goods at a gain of 2 annas per rupeeat what gain per rupee 
must he sell the remainder that he may clear A500 on the whole 
outlay? [Ai'“iJ. 74 <^.] 

37 . Find the greatest fraction, the nudierator of which is 
composed of 3, 5,1,0 and the denominator of 3, 2, 8, o. 

88. Two peisons buy 600 oranges each at 24for a half-rupee j 
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one them at 50. 6/. a dosea, aad the other^at 8<i. a score; 
who gaias more, and by bow much ? 

80 . A number is exactly divisible by 7 and by 13, and it is 
known that ^be number is between 1400 and 500 ; what is tfae 
number ? ’ "V ' * 

40 . 'What fraction of . f of a rupee is^ofRs; and what 
fraction of their sum is their difference ? 

41 . 'Find the length of the inner edge of a cubical cistern 
which will hold 256 lb. of water, supposing that a cu. ft. of water 
weighs 1000 oz. 

42 A person after paying an income-tax of 1 anna in the R, 
devotes iVoftbe remainder of his income to purposes of charity, 
and finds that he has R5175 left ; what is his income ? 

43 . A person has a number of oranges to dispose of; he sells 
half of what he has and one more to half of the remainder and 
one more to B, half of the remainder and one more to C ; by which 
time he has disposed of all he had : how many had he at first ? 

44 . A certain number of men, twice as many women and 

three times as many children earned R16. za. in 3 days : each 

man earned 12a., eacn woman 8<z. and each child 5a. a day : how 

many women were there ? 

« 

45 . Find the greatest weight that will measure (/.^., divide 
exactly) a lb. Avoir., and a lb, Troy. 

46 . If iff of a number exceed *83 of half the number by '2002, 
what must the number be ? 

47 . How many bricks, 6 in. by 3 in. by 3 in., will be required 
for a wall, 16 ft. by 10 ft. by 2 ft, .allowing of the space for 
mortar ? 

48 . A creditor received on a debt of R3600 a dividend of 
9a. xop. in the R ; and a further dividend of 6a. 8/. upon the 
remainder. What did he receive altogether, and what f;^ction 
was it of the entire debt ? 

49. A has Riso, B has R120 ; if € had R16 moie than what 
he has, then B and C together would have 4s much as A : how 
much has C ? 

60 . Divide £^o. loj. id. into two sums of.|nonay, one of which 
contains as many shillings as the other contras fourpences. 

61 . 378 oranges and 462 mangoes are to be distributed among 
boys so that each boy gets as many oranges and as many 

.mangoes as any othej- boy; find the largest possible number of 
boys, and the least possible number of fruits each boy may get 

62 . What number is greater than its fifth part by 1 ? 
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S8. Find howimuch card-board is required to make a cubical 
box and its cover, the edge of the box is 9 in., and the rim of the 
cover extends 3 in. deep down ^ach side. 

64 . A work can be completed in 36 days by 30 men working 
6 hours a day; in what time would 18 men and 60 women, working 
9 hours a day, complete it, supposing that 3 men can do as much 
work as S women ? 


65 . TA gentleman’s monthly expenses are Ri 50 less than his 
income*; if his income be increased byRioo a month and expenses 
decreased by R50, how much will he be able to save in a year ? 

66 . Three persons A, B, C start on a tour, each with £,20 in 
his pocket, and agree to divide their ewenses equally. When 
they return, A has /3. iij. grf., B has £2. 5J. and Chas lyj. 3<C 
What ought A and B to pay to C to settle their accounts ? 

67 . A man walks at the rate of 128 yards per minute ; 6nd 
the least whole number of minutes he will take to walk over an 
exact:number.of miles. 

68. Simplify ( 3 ' 5 - 2 ' 3 )( 3 *S + 2'3)-r3*5 of 2*3 x 32-53. 

69 . “The external dimensions of an open box are 5 ft,, 4^ ft. 
and 3 ft. ; find the cost of painting the outside at 3 annas per sq. 
yd. What will be the cost of painting the inside at the same 
rate,lif the box is made of ^-inch plank ? 

60 . Three men can do as much work as 5 boys ; the wages 
of three boys are equal to those of two men. A work, on which 
40 boys and ^ rnen are employed, takes 8 weeks and costs ^^350; 
how long wowld it take if 20 boys and 20 men were employed* 
and how much would it cost ? * 


6L What quantity of water must an inn-keeper add to a 
-barrel of beer, which cost him ;^5o, to reduce the price to 
£1. IS. a gallon ? 

62 . A certain number of men mow 4 acres in 3 hours, and a 
certain number of others mow 8 acres in 5 hours ; how long will 
they be mowing ii acres, if they all work together ? 

68. At 10 minutes to 2 in the afternoon a clock is 55 seconds 
slow, and at 6 in the evening it is 30 seconds slow : at what hour 
will it show true time ? 

64 . A train leaves Calcutta at 7 A. M. for Goalundo, 153 miles 
distant, and travels at the rate of 20 miles an hour ; another train 
leaves Goalundo for Calcutta at 11-30 a. m. and travels at the 
rate of 22 miles on hour ; when, and where,., will the trains pass 
each other ? 

65 . A cistern, 6 ft. long, 5 ft. wide and 4 ft. deep, contains 
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ptrlp for making papsr. If f of the volume of the pulp be lost 
in the process of drying, how .many sheets of paper, i6 in. by 
10 in., will be obtained, if 400 she^s in thickaess go to an inch ? 

60 . If 7 men and $ boys can reap 168 acres in 18 days, how 
many days will 15 men and 5 boys take to reap 700 acres, one 
man being able to do three times as much work as a boy ? 


67 . Find the value of | of a guinea+ of 8r. 3(/. +xib of 
15J. ; and reduce the result to the fraction of a guinea and a half. 

6S. Two pipes, A and hll a cistern in 25 and 30 minutes 
respectively. Both pipes being opened, find when the first must 
be c'osed that the cistern may be just filled in 15 minutes. 

- 69 . If ^ of a sheep be worth f of a rupee, and ^ of a sheep 
be worth of a cow, how much must be givtn for 106 cows ? 

70 The cubic content of an open cistern, 6 ft. long and 4 ft. 
broad, is 20 cu ft. ; what will be the cost of lining the inside of 
it at IS. per sq ft. ? 

7 L. Two persons walking at the rate of 3| and 4 miles per 
hour respectively, set off from the same place in opposite direc¬ 
tions to walk round a park, and meet in 20 minutes. Find the 
length of the path round the park. 

72 . If it takes 120 men to supply, in 5 days’ work, a fortress 
with provisions for 5 months, when the garrison is 650 strong, how 
many will be required to supply it in 3 days for 4 months, after 
the garrison had been reduced by 130 men ? 


73 . bag contains a certain number of shillings, twice as 
many sixpenny pieces and 3 times as many fourpenny pieces ; 
the whole sum amounts to 2 guineas : find the number of each. 

74 . A room, whose height is 9 ft., and length twice its 
breadth, takes i8g yards of paper, 2 ft. wide, for its four walls ; 
find its length. 

76 . A can do a piece of woik in 20 days ; A and B together 
can do it in 11^ days. A works alone for 8 days, A and C* 
together for 6 days, and B finishes it in 3 days. Find in what 
time B and C together could do it. 

76 . One clock gains 8 min., and another closes 4 min., in 24 
hours. They are set at right at moon on Sunday. Determine 
the time indicated by each clock when the ohe appears to have 
gained 12 minutes on the other, 

77 . The whole time occupied by a train no yards long, 
travelling at the rate of 30 miles an hour, in crossing a bridge is 
12 seconds ; find the length of the bridge. 


228 


ARITHMETIC 


78 « If a family of 9i>er5ons spend S480 in 8 months, hovr 
much will serve a family (living upon the same scale) of 24. 
persons for 16 months t / 


78. stmphfy 




( 4 -i) of (*-*)• 

80 . A room twice as long as it is broad is carpeted at' 9r. a 
sq. 3’d., and the walls are painted at i.r. bd. a sq. yd, the respec-^ 
tivc costs being ^44. 2s. and £Z. 8.f. Find the dimensions of 
the room. 


81 . A cistern would be filled by a tap, in 34 hours, or 
emptied by a tap, B, in 3 hours. The cistern being half'full, 
A is turned on at 8 o’clock, and ^ at 15 min. to 9 ; find when, 
the cistern will again be half full. 

82 . If 2 guineas make 3 napoleons, and 15 rix-dollars make 
4 napoleons, and 6 ducats make 7 rix-dollars, how many ducats 
are there in ;^49o ? 

83 . A person rows a distance of 3 miles down a stream in 
40 minutes, but without the aid of the stream it would have 
taken him an hour ; what is the rate of the stream per hour ? 
And how long would it take him to return against it ? 

84 . A boat propelled by 6 oars which take 25 strokes per 
minute travels at the rate of 74 miles an hour ; find the rate of 
a boat propelled by 4 oars which take 33 strokes per minute ; the 
work done by each oar during one stroke in the latter case 
being a quarts as much again as in the former case. 


85 . A wagon, loaded with 1246 equal packages, weighs 26 
tons 14 cwt. : if the wagon itself weighs twice as much as the 
packages, find the weight of each package. 

86. A did I of a piece of work in 6 hours, B did £ of what 
remained in 2 hours and C finished it in half an hour. How 
long would they have been doing the whole if they had worked 
together ? 

87 . A clock loses 5 minutes a day. It shows correct time at 
noon on a Monday. After how many days will it again show- 
correct time on a Monday ? 

83 . A privateer, running at..the rate of 10 miles an hour, dis¬ 
covers a ship, 18 miles off, making way at the rate of 8 miles an 
hour ; how many miles can the ship run before she is overtaken P 

89 . If the'’' 4 rages of 25 men amount to R766. loa. Zp. in 16 
days, how many men must work 24 days to receive R103S, the. 
daily wages of the latter being one-half those of the former ? 
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90 . 551’gallons of a mixture of wine and water contain 
-3 gallons more wine than wateit; find the ratio of wine to water 
in the mixture. 


81 . 'Bring 
tion of 4} tons. 


of 2^ 
\Ux4Ki'ir 



23 
- X 

29 


3 - ^ 1 
‘’206/ 


cwt. to the frac 


82 . A can do half a piece of work in 3 hours, being twice as 
much as B can do ; B and C can together do the whole in 
hours ; in how many hours will C do a piece of work which 
B can do in 9 hours ? 

98 - How many seconds will a train, 184 feet in length, travel¬ 
ling at the rate of 21 miles an hour, take in passing another 
train, 223 feet long, proceeding in the same direction at the rate 
of i6 miles an hour ? 


94 . A can give B 20 yards’ start in a mile race and can give 
C 40 yards’ start ; how much start can B give C in a mile race ? 

96 . A piece of work must be finished in 36 clays, and 15 men 
are set to do it, working 9 hours a day ; but after 24 days it is 
found that only ^ of the work is done. If 3 additional men be 
then put on, how many hours a day will they all have to labour, 
in order to finish the work in time ? 


96 . Two equal wine glasses are filled with mixtures of wine 
and water in the ratios of 2 of wine to 3 of water and 3 of wine 
to 4 of water ; when the contents are mixed in a tumbler, find the 
strength of the mixture. 


97 . Divide R47 between A^ B and C in such a manner that 
B may receive R2 more than 3 times« and C R3 more than 4 
times the amount to be received by A, 

98 . At what times between 2 and 3 are the hands of a clock 
5^ minute'dlvisions apart ? 

99 . Three boys agree to start together and run, until all 
come together again, round a circular court 15 yards in circum¬ 
ference. One runs at the rate of 6, the second, 7, and the third, 
8 miles an hour. In how many seconds will the race end ? 

100 . In a game of skill A can give jff, and B can give C, lo 
points out of a game of 50 ; how many should A give C ? 

101 . If 7 cows and 20 sheep be worth ;^I2, and 3 cows and 
s 5 sheep be worth ^7, find the price .of a cow and of a sheep. 

102 . Two equal wine glasses are respectively J and J full of 
wine ; they are then filled up with water, and the contents mixed 
in a tumbler : find the ratio of wine to water in the tumbler. 



ARITHMETIC 



108 . Express *6 of Rj7 . 8a<t-'§ of £,i. li^s. 6d. as the fractioD 
of R170, a rupee being worth 2 shillings. 

104 . A can do a piece of work in 8 days, which B can des¬ 
troy in 3. A has worked 6 days, during the last 2 of which B 
has been destroying ; how many days must A now work alone in 
order to complete his task ? 

106 . A train 110 yd. long overtook a person walking along 
the line at the rate of 3 miles an hour, and passed him complete¬ 
ly in 9 seconds ; afteiwards it overtook another person and passed 
him in 9| seconds. At what rate was this second person walking ? 

106 . In a hundred yards’ race A can give B four and C five 
yards’ start ; if B were to race C, giving him i yard in a hundred, 
which would win ? 

107 . If 6 men and 2 boys can reap 13 acres id 2 days, and 7 
men, and 5 boys can reap 33 acres in 4 days, how long will it 
take 2 men and 2 boys to reap 10 acres ? 

108 . Gold and silver are mixed together in a mass of 30 oz, 
so that for every 6 parts of gold there are 4 parts of silver. How 
much gold must be added to the mass, so that for every 5 parts 
of gold there may be 3 parts of silver ? 

109 . A publican bought 10 gallons of wine at £t. 7 . 6 per 
gallon ; he mixed some water and filled qoart bottles with it ; 
how much water must have been added, supposing that the cost 
price of the contents of each bottle was thereby reduced to 5J. 

110 . If i^xen be worth 29 sheep, 15 sheep worth 35 hogs, 
17 hogs worth 3 loads of wheat, and 8 loads of w-heat worth 
13 loads of barley ; how many loads of barley must be given for 
340 oxen ? 

111 . A and B are two spouts attached to a cistern. A can fill 
it in 10 min , and B can empty it in 15 min. If A and B be opened 
alternately for i minute each, in what time will the cistern be 
filled ? 

112 . A race course is one mile long ; A and B run a race 
and A wins by 80 yards ; A and C run over the same course and 
A wins by 20 seconds ; B and C run and iSwins by 5 seconds. 
In what time can A run a mile ? 

118 . If I can walk a certain distance in 112 days when I rest 
5 hours each day, how long will it take me to walk twice as far, 
if I walk twice as fast and rest twice as long each day ? 

114 . A cask contains 12- gallons of a mixture of wine and 
water in the ratio of 3 to i ; bow much of thd’ mixture must be 
drawn off, and water substituted for the mixture in the cask to 
become half and half 7 
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116 . A rectangular court is 50 yards long and 30 yards broad. 
It has paths joining the middle points of t^ opposite sides, of 
'6 ft. in breadth, and also has within it a path of the same breadth 
running all round it. The remainder is covered with grass, If the 
cost of the pavement be is, 8a. per sq. ft. and of the grass 3s. per 
sq- yd ,.find the whole cost of laying out the court. 

116 . To complete a piece of work, A would take twice as 
long as £ and C together, and B 3 times as long as A and C 
together ; A, B, C together can do it in 12 days. In what time 
could each do it by himself ? 

117 . A down-train usually travels at the rate of 30 miles an 
hour and meets an up-train 50 miles from the terminus. On one 
occasion, on account of an accident, it only went at the rate of 20 
miles an hour and met the up-train 41.^ miles from the terminus. 
Find the speed ot the up-train. 

118 . A can walk S miles an hour, and the rates at which A 
and B walk are in the ratio of 7 to 6 ; how many seconds* start 
must A give B that he may just beat him in a 3*mile race ? 

119 . If 5 pumps, each having a length of stroke of 3 feet, 
working 15 hours a day for 5 days, empty the water out of a 
mine ; how many pumps with a length of stroke of 2J feet, 
working 10 hours a day for 12 days, will be required to empty the 
same mine ; the strokes of the former set of pumps being per¬ 
formed four times as fast as the other ? 

120 . If 7 horses and 12 cows cost as much as 10 horses and 
6 cows, compare the prices of a horse and a cow. 

XL. DIVISION INTO PROPORTIONAL PARTS. 

S2S. To divide a given quantity into proporiioiialparts is to 
divide it into parts which shall be proportional to certain given 
numbers. 

» 

Exatni>le i. Divide R873am<yig A, B, C, so that their shares 
may be in the proportion of 2, 3 and 4. 

If we divide B873 into 9 (i.e., 2+3+4,) «iu&l parts, then A will 
have 2, B will have 3 and C will have 4 of these parts. 

Hence A'% shareBftS}2x2»Ri94. 
i?’s share“Rfi5Sx3*»a29i. 
f?s share»RS31 X4-iR388. 

Example 2. Divide ;£287 into parts proportional to 12 and 3^ 

I*: 2: 3 l-|: 2: : .V1-.9:12: 2a 

Now proceed as in the preceding example. 
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Example 3. A certain sum of money was divided between A, 
B, C in the proportion of 5, 6 and 9 ; A received £4S '• wbat was 
the sum divided ? ^ 

Since 5+6 + 9—20, if the whole sum were divided into 20 equal 
parts, A’s share would contain 5 of these paits. Hence the value 
of one part—;£*j'^ ; the whole sum“;£-t*>X20=;^i8o. . 

Example 4. Divide R50 among A, B, C so that ^s share 
may be half as much again as ^’s, and Cs share f of A's and 
B'& together. 

^s share —IJ of /I’s share j 
A’s share + i?’s share —^’s share + i^ of ^’s share 

— (i + 1^) of A’s share —2^ of A’s share; 

fs sharc=§ of 2^ of A's share — 5 of /4’s share; 

A’s share ; B's I Cs —i ; ly I J ; etc. 

Example 5. Divide 52 into 3 parts such that J of the first part 
— J of the second part —5 times the third part. 

J of the 2nd part—of the 1st part, 
the 2nd part —f of the ist part. 

Again, 5 limes the 3rd part — J of the 1st part, 

the 3rd part —of the 1st part, 
part I 2nd part 1 3rd part 
— ist part ■, § of the 1st part ; of the 1st part 

“I : f : iV 1 etc. 

Example 6. R82 is given to 5 men, 8 women and lo boys, in 
such a way that a womin is to receive twice as much as a boy, 
and a man as much as a woman and a boy together ; what do 
the women receive ? 

8 women receive as much as 16 boys ; 

and 5 men receive as much as 5 women and 5 boys, 

or as 10 boys and 5 boys, 
or as IS boys ; 

.'. men’s share I women’s \ boys’ = 15 : 16 .’ 10 ; etc. 

« 

Exampii 7. How many rupees, half-rupees and quarter-rupees, 
of which the numbers are proportional to 3, 4 and 5, are together 
wotth JI50 ? 
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Values of three groups of coins are 
as 3 rupees I 4 half-rupeeS I 5 quarter-rupees, 

• or as 12 quarter rupees \ 8 quhrter-rupees I 5 quarter-rupees, 
or as 12 ; 8 : 5 ; 

/. the aihount in rupees X2»R24 ; 

the amount in half-rupees^R^gx 8»Ri6 ; 
and the amount in qr.-rupees«il^^x 5 »Reo. 

Therefore there are 24 rupees, 32 half-rupees, and 40 qr.-rupees. 

Example 8. Divide ;^xoo between yf, C, so that 

share \ ^’s — 2 I 3, ^’s I C’s«4 I 5, and C's 1 Z>*s = 7 1 8. 

We find as in Ex, 4, Art. 216, that the shares of C, D are 
iproportional to 56, 84, 105 and Z20 ; etc. 


EXAMPLES. 140. 

L Divide RiS- lO^i into parts proportional to i, 2, 3, 4. 

. 2 . Divide ;^i8. gj. into parts proportional to 3, 2J, i, 

3 . Divide 26 tons in the proportion of 3‘S, 2 2;, 3^-, 3} 

4 . Divide 532^ into parts which shall have the same ratio to 

one another as |, 5, 

6. Divide 17J. td, into two parts one of which is § of the 
other. 

0 . A sum of money was divided into parts proportional to 3^, 
4, S’S ; the smallest part was R30 ; what was the sum divided ? 

7 . A sum of money was divided between .^, 5 , C, in proportion 
to their ages which were 10, 12, 13 years respectively ; yl’s share 
was £SS \ fillet the other shares. 

8 - Gunpowder is composed of saltpetre,sulphur and charcoal, 
in parts proportional to 75, 10 and 15; how many pounds of 
charcoal are there in 6 cwt. of gunpowder ? 

8 . How much of the above gunpowder can be made with 
2$ lb. of sulphur ? 

10. In a certain battle an army lost 4, men wounded and 
2 killed out oi every 25, and it mustered 38,oco men unhurt; 
yhat was the number of men in the army at first ? 

11 . Divide R90 between three persons, so that for every ruoee 
given to the first, second may get 12 annas and the third 
may get 8 annas. < 

12 . Divide R36 between Ay S and C, so that A gets | of 
share, and C gets § of share. 
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18 . Divide R360 among A, B, C, so that A may get 3 times 
as much as B, and B and C together as much as A. 

14. Divide K32 between A, B, C, so that A may receive 
3 times as much as B, and C ^ of what A and B together receive. 

16 . Divide 14 between and so that i oLA’s money 
may be equal to | of B’s. 

16 . Divide 30 into 3 parts such that i of the first part—| of 
the second** J of the third. 

17 . R21 is divided between A, B, C ; A’s share is $ of ^’s ; 
it is also I of B’s and Cs together ; find each one’s share. 

18. Divi lc;^! 13j. 4^rf. between A, B, C, so that A’s 

snare may be of IPs, Os share ^5 of A’s, and .^s share the 

sum of A’s and Cs. 

19 . Divide ^3. 6 s. between 5 men, 7 women and lo boys, so- 
that each woman may have f of each man’s share, and each, 
boy § of each woman’s share. 

20 Ri to is to be divided among 10 men, i6 women and 
20 children ; if each man’s share is to be equal to the shares of 
2 women and the 16 women are to have twice as much as the 
20 children, how much will each woman receive ? 

21 . A number of men, women and children are in the propor¬ 
tion of 3, 4, 5 ; divide ^^3. 5s. 3d. among them, so that the shares 
of a man, a woman and a child may be proportional to 4, 3, i. 

22 . Divide ;^39 among A, B, C, so that A’s share I .^s share 
= 3 ; 2, h’s ^are I Cs share —4 ; 3. 

23 . A certain kind of brass is composed of copper, zinc, lead 
find tin ; the ratio of copper to zinc is l ; 2, of zinc to lead 3 I 5 
and of lead to tin 7 18 ; find the quantity of zinc in i cwt. of the- 
brass. 

24 . Four towns are to provide according to their population 
a contingent of 140 men. The populations of the towns are 1058, 
1587, 2116 and 2645 respectively ; find the number of men to be 
provided by each town. 

26 . 700 coins consist of rupees, half-rupees and quarter- 
rupees ; the values of the rupees, the half-rupees and the quarter- 
rupees are as 2 ‘. 3 ; 5 ; find the number of the rupees. 

26 . How many rupees, eight-anna pieces and four-anna 
pieces, of which the numbers are proportional to 2^, 3 and 4, are 
together worth ft8o ? 

27 . If 2 men do as much work as 5 women, and 6 women as- 
much as 10 children, divide a week’s wages of R38 among 8 men,. 
9 women and 15 children. 
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28 . The sum of three fractious is ; 14 times the firsts 15 
times the second—18 times the third ; hud the fractions. 

29 . Divide Rl42 among A, 3 , C, so that for every R5 given 
to A, B may get ft3, and for every R7 given to C may get R5. 

80 . Are^s of circles are to one another as the squares of 
their radii. Divide a circTe of l ft. radius into three equal parts 
by concentric circles. 

81 . _ If,the weight of pure silver and of alloy in a rupee be in 
the ratio of ll to i, and the price of pure silver be R2. w. Sii 
per oz. Avoir., find the weight of a rupee (in grains) supposing its 
value to be that of pure silver it contains. 

82 . An estate is divided amongst 3 persons in the ratio of 7, 
8 and 10. Find the value of the estate when Rzsoo added to the 
laigest share would make it equal to half of the whole. 

88. A number of mangoes is to be divided amongst 4 per¬ 
sons in shares which are as -J, ^ and J ; what must the number 

at least be that this may be done without cutting any of the 
mangoes ? 

XLI. FELLOWSHIP OR PARTNERSHIP. 

223 . Suppose that three persons A, B,C are partners in 
trading, and that A has a capital of R3000 in the business, B has 
R 5000 and C has R6000; and they gain R1400 : how should the 
profit be divided ? 

It is nbvious that the profit must be divided into parts pro- 
pouional to 3000, 5000 and 6000 ; which may be done by the 
method explained in the preceding section. 

The above is an example of what is called Simple Fellow 
ship, the capitals contributed by the several partners being 
supposed to continue in the business for the same period of time. 

224 . Suppose, again, that A^ B, C are partners in trading, 
and that A has a capital of R3000 in the business for 3 months, 
B has R5000 for 6 months, and C has R6000 for 7 months, at the 
end of which time the gain is R720 : how should this be divided ? 

Now, a capital of R3000 employed for 3 months may be 
taken to be equivalent to a capital of Rqcop {ie., R3000X 3) em¬ 
ployed for .1 month ; R5000 for 6 months may be taken to be 
equivalent to R30000 R5000X6) for i month; and R6000 

for 7 months, equivalent to R42C00 (i>., R6000x 7) for 1 month. 
Hence the profit must be divided in the-proportion of 9000, 30000 
and 42000 ; which Tnay be done in the usual way. 

Consequently, if the capitals of partners be employed for 
different periods of time, the period of time must be made the 
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same for all, by multiplying each capital by the measure of the 
corresponding period of time. • 

Note. In working, the several sums of money must be ex¬ 
pressed in terms of the same unit, as also the several periods of 
time. 

The above is an example of wUkt is called Cohxpound 
Pellowship, the capitals contributed by the several partners 
being employed in the business for different periods of time. 


EXAICFLES. 141. 

1 . A, B, C enter into partnership ; A furnishes R350, B Rgoo 
and C R750 ; what should be the share of each in Rjto profit ? 

2 . A bankrupt owes R2000 to two creditors, namely, R1200 
•to one, and RiSoo to the other ; his assets are R700.; what does 
each creditor lose ? 

5. A, B, C, D engage in business with a joint capital of 
;^755o ; at the end of a year ^4 receives ^‘200^ B £2^^, C £120 
and D £200 ; how much capital did C put in ? 

4 . A, B, C are partners, A receiving ^ of the profits, and B 
and C sharing the remainder equally. A's income is increased 
by R75 When the profits rise from ^*5 of the capital to iff. Find 
the respective capital invested. 

6. A and B are partners in a business in which A has 7J 
annas shar%and B annas ; B^ being the working partner, 
receives ^ fih the profit ; the rest is divided in proportion to 
the capital : what does B receive out of R60S0 ? 

6. A, B, C engage in business with a joint capital of;£i8ooo ; 
A gives ;^ 203 o more than B, and B £2000 more than C ; divide a 
profit of ;^ioSo between them. 

7 . A, B, C enter into partnership ; A puts in £70 for 5 
months, B £^o for 6 months and C £30 for 8 months. They gain 
£44. loj. How should the profit be oivided ? 

8. A, i?, C pasture in the same field. A has in it 10 oxen for 
7 months, has 12 oxen for smooths, and C has 15 oxen for 
3 months The rent is R17. 8<i. How much of the rept should 
each pay ? 

9 . A smarts business with a capital of £2200 on the i6th of 
April, and on the 3''d of July admits a partner B with a capital of 

1800. The profits amount to £449. 16s. by the 31st of December. 
What fs each person’s share ? 

10. D and become partners, Z> bringing R5400 and £ 
Rtjoo. At the end of 3 months D doubles his capital and a new 
partner is admitted who brings R5700 ; and at the end of 
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5 months B trebles his capital. ^ The year's profits amount to 
R1200 ; how ought this to be divicled ? 

IL A and B start a business .with capitals as 5 - 7 - 
withdraw respectively }andf of their capitals at the end of 
4 months. At the end of the year a profit of ^220 is divided ; 
find ^’s sjiare. 

12 . A and B entered into partnership with ;£7oo and /600 . 
respectively. After 3 months A withdrew ^ of his stock but after 
3 months more he put back J of what he had withdrawn. The 
profits at the end of the year are £j2(> : how much of this should. 
A receive ? 

13 . A and B start a business, A puts in double of what B 
puts. A withdraws of his stock at the end of 3 months but at 
the end of 7 months puts back i of what he has taken out, when 
B takes out J of his stock. A receives R300 profits at the end of 
the year ; what does B receive ? 

14 . ^ A and B hire a meadow for 6 months. A puts in 21 cows 
for 4 months ; how many can B put in for the remaining 2 months, 
if he pays ^ of what A pays ? 


XLII. ALLIGATION. 

\ • 

« 85 . The following are examples of Alligation or the 
mixing of things of the same kind but of different qualities. 

Example i. How must a grocer mix teas at 2s. (id. a lb. and 
3^. 9f/. a lb. so that the mixture may be worth 3r. a lb. ? 

When the mixture is made and sold at 3.f. a lb., each lb. of the 
cheaper tea in it brings a gain of (id., and each lb. of the dearer 
tea brings a loss of 9//. Therefore 9 lb. of the cheaper tea brings 
a gain of 54(/. and 6 lb. of the dearer brings a loss of 54^/. Hence, 
in order that there maybe neither any gam nor any loss, for every 
9 lb. of the cheaper tea we must take 6 lb of the dearer ; there* 
fore the proportion is 9 parts to 6, that is, the leas must be mixed 
in the inverse ratio of the differences of the two prices and the 
mean price. 

Example 2. In what proportion should teas at 2s. 6d., $s., 4s. 2d. 
and 4J. gd., a lb. be mixed to make a mixture worth 4J. a lb. ? 

The first two prices are under, and the last ^o above, the mean 
price. We take equal quantities of the teas at the first two prices, 
and the mixture is worth 2s. gd. a lb.; we also take equal quantities 
of the teas at the last two prices, and the mixture is worth 4^. 

•a lb. Now we mix these two mixtures as in Ex. i, and we find 
that these must be taken in the proportion of 6 to 15 or 2 to 5. 
Consequently the teas are mixed in the proportion of i, i, f. 

J 
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XTote. Instead of taking equal quantities we might take the 
teas in any proportion to make the first two mixtures ; and conse¬ 
quently an example of this kind (in which the number of ingredi¬ 
ents is more than two) may have an unlimited number of solutions. 

Example 3. In what ratio must a grocer mix sugar at ta per 
seer with sugar at 4a. per seer so that by selling the mixture at 
5a. 3^. per seer he may gain ^ of his outlay ? 

of the cost price ol a seer of the mixture—Ja. 3^. ; /. cost 
price of a seer of the mixture — sa. 6^. Now proceed¬ 

ing as in Ex, 1, we hnd that sugar at ta, per. seer must be mixed 
with sugar at 4a. per seer in the ratio of (4^. 6^. —4a.) to (6a. —4^ 
(sp,) of I to 3. 


EXAMPLES. 14S. 

1 . How must sugar at 4a- per seer be mixed with sugar at 
-5a. per seer to make a mixture worth 4a. 3^- per seer ? 

2 . In what ratio must tea worth 2r. 7^. per lb. be mixed with 
tea worth 3A per lb. to make a mixture worth 35. per, lb. ? 

3 . Tea at 2J, hd. per lb. is mixed with tea at as- 2d, per lb., 
and the mixture is sold for ss. ^d, a lb. ; how were they mixed ? 

4 . In what ratio must a grocer mix coffee at $s, per lb. with 
chicory at yd.'so that by selling the mixture at 2.r. per lb. he may 
gain of his outlay ? 

6 . A grocer buys black tea at 2s. 6d. per lb. and green tea at 
$s. gd. per lb.j^ how must he mix them so that by selling the 
mixture at 3J. per lb. he may gain ^ of his outlay ? 

6 . In what proportion should water and wine at i2.r. 6 d, a 
gallon be mixed to reduce the price to io.r. a gallon ? 

7 . Currants at 5^. per Ib. are mixed with currants at gd. per 
lb. to make a mixture of 17 lb. worth 7^/. per lb. ; how many 
pounds of each are taken ? 

8. A person bought 60 md. of rice of two different sorts for 
R153- I2a, The better sort cost R3 per md and the worse &2. 40. 
per md. How many maunds were there of each s jrt ? 

9 . A liquid P is times as heavy as water, and water is 1^ 
times as heavy as another liquid Q ; how much of the liquid P 
must be added to 7 gallons of the liquid Q so that the mixture 
may weigh as much as an equal volume of water ? 

10 . A mass of gold and silver weighing 9 lb. is worth ^318. 
13J. 6//. ; if the proportions of gold and silver in it were inter¬ 
changed, it would be worth ;£ 129. 10.1. 6 d, ; supposing that the 
price of gold is lys. io\d, per oz,, £nd the proportion of gold 
and silver in the mass, and the price of silver per oz. 



average value 


239 


A merchant has wines worth 7^,, 9x., lu. and 15J. a 
gallon respectively : how must he mix them to obtain a mixture 
worth lor. a gallon, using equal parts of the first two kinds, and 
also equal parts of the last two kinds ? 

12 . In what proportion must a grocer mix teas at 2s, 6ii., 3^. 
and 4^. 6d. per lb. to make a mixture worth 4^. per lb., using 
equal parts of the first two kinds ? 

15. A man has whisky worth 22 j. a gallon, and another lot 
worth i8.r. a gallon ; equal quantities of these are mixed with 
water to obtain a mixture of 50 gallons worth 16s, a gallon ; find 
how much water the mixture contains. 

14 . A grocer buys teas at 2J. 6rf., 3^. and gd, per lb. res¬ 
pectively : how must he mix them so as to obtain a mixture 
worth 3^/, per lb, using the first two kinds in the proportion 
of 2 to 3 ? 

16 . A grocer wishes to mix teas at 2J., 3^., 3^. 6 d. and 4s» per 

lb. respectively ; how must he mix them (using the first two kinds 
in the proportion of 2 3, and the last two in the proporiion of 

3 *, 4) so that by selling the mixture at 4^. per lb. of the 
receipts may be clear profit ? 

XLIII. AVERAGE VALUE. 

226 . The averaga or mean value of any number of quanti¬ 
ties of the same kind is their sum divided by the number of them. 

Example. Find the average age of four boys who are lO, ii, 
13 and 14 years old respectively. 

Average years = 12 years. 

EXAMPLES. 143, 

Find the average of the numbers, 

1. I, 2, 3, 4, 5 - 2. 8, 10, 13, IS, 17, 20. 

3 . 3i, 7i, Si, 9|, 10. 4 . 1 - 3 . 7 - 6 , 8 9 , 3 - 1 ,'8, 

6 . Find the average age of five boys who are 15, 13, ii, 9 
and 8 years old respectively. 

6 . What was the average daily expenditure of a man in 1880, 
-who spent ^765 . 10.9 in the first half-year and fiSSi . 5.3 in) 
the last ? 

7 . The population of a town was 28750 in 1870 and 30000 in 
. 1880 ; find the average annual increase between the two dates. 

8 . or 20 men I2 gain £3. 7s. each and 8 men gain £2. 8r.l^ 
each : what is the average, gain per man ? 
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0. Five men weighed respectively 8 st. 8 lb., 9 st. 4 lb., 10 st*^ 
10 st. 10 lb. and 11 st. 6 lb. ; what is the average weight per man-f 

10 . If 20 chairs are bought at SS each, and 15 at R4.8a. each^. 
and 15 more at R4 each, what is the average price of a chair ?• 

11 . A train travels i mile in the first 10 min., miles in the 
next 10 min., 2 miles in the next, 1^ miles in the next, and i mile 
in the next : what is the average speed of the train per hour ? 

12 . The average weight of 6 men is 10 st. ; two of them 
weigh 9 st. 7 lb. each ; find the average weight of the others. 

13 . The average age of 8 men, 7 women and i boy is 45 years^ 
that of the 8 men being 48 years and of the 7 women being 46 ; 
determine the age of the boy. 

14 . The average age of 5 children is 7 years, which is 
increased by 6 years when the age of the father is included ; find 
the age of the father. 

16 - The average weight, of 7 men is diminished by 3 lb. when> 
one of them who weighs 10 stones is replaced by a fresh man 
find the weight of the new man. 

10 - The average age of a class of 20 boys is 12 years ; whaft. 
will be the average age if S new boys receive admission in the 
class, whose average age is 7 years ? 

17 . If the chairs in Question 10, are sold so as to gain J ofi 
the cost price, what is the average selling price of a chair ? 

18 . The average price of a chair, a table and a cot is R19 ; 
the average^rice ot the table, the cot and a book-shelf is R22 ; 
if the price ofThe book-shelf be Rib, find the price of the chair. 

19 . The average temperature for Monday, Tuesday, Wednes¬ 
day and Tl\ursday is 6o* ; the average for Tuesday, Wednesday,, 
Thursday and Friday is 63* ; if the ratio of the temperatures for 
Monday and Friday be 21 I 25, find these temperatures. 

XLIV. PERCENTAGE. 

227 . The term per centum or per cent, means for or 
hundfed^ 

Suppose that a trader who has a capital of R4000 gains R200 ; 
he gains Ri; for every hundred of his capital. This is expressed 
by saying that the trader^s gain is S per cent* 

Note. The symbol % or the letters p* c. are used as an 
abbreviation for the words per cent. 

« 

Example What fraction of a number does J p.c. of it denote ^ 

5 p. c. of a number-iJj of the numberof the number.. - 
/ 


{ 
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Example s. How much is 6^ p. c« of Rjzo ? 

The percentage—— <Jf R320—* 4 : R320—R20. 

100 10 


EZAMFLBS. 144. 

What fractions are denoted by the following rates per cent. ? 

1 . 12^. 2 . 33 ^. i* 4 . 5 . 125 * 

Find the value of 

0 . 5 p. c. of R700. 7 . p. c. of /140. 8. I p, c. of ^20. 

®* 35 % of 3480men. 10 . J%ofa sq.ft. 11 . 8'5%of50cwt. 

12 . A man’s income is R3000 a year ; if he spends p. c. of 
it each month, how much does he save in a year ? 

13 . Five per cent, of the total population of a town are 
Englishmen ; the rest are Hindus ; if the population of the town 
be 37820, what is the number of Hindus ? 

14 . A man’s income in 1871 was .^500; in 1872 it was in¬ 
creased by 20 p. c. ; what was his income in 1872 ? 

15 . Find the difference between } of R70 and | p. c. of B70. 

16 . A testator bequeathed by will f of his estate to his son, 
60 p. c. of the remainder to his daughter, and the remainder to 
his widow ; the son got £75 more than the daughter. How 
much did the widow receive ? 


Example 3. 
The fraction. 


What rate per cent, does the fraction f denote ? 

3„3_xJoo^^^374 . 

8 8x ioo~ioo'”ioo ’ 


.'. rate per cent. = 37J. 


Example 4. 
The fraction 


What per cent, of R40 Is R3 ? 
== 3 _ 300 7 * . 

40 40 X100 100 100 ’ 


.'. rate per cent. = 


EZAMFIiES. 145. 


What rates per cent, do the following fractions denote ? 
!• i- 2 . J. 8 . 4 . 5. 

6 . sjj. 7. 8 . 9. 10 . gg. 

What per cent.'of 


11 . R26 is R13 ? 


12. R 40 is R 8 ! 


13 . £3 is I2J. ? 

C. A. 16 t 
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14 . *25 is } ? 15 . i is 7 ? 16 . *6 is *3 ? 

17 . Of 3420 men in a town, 420 died ; what per cent, survived ? 

18 . Out of a debt of &2500, R1900 is paid; what per cent, 
of the debt still remains unpaid ? 

19 . The number of boys in a school in January was 320 ; in 
February it increased to 360. Find the increase per cent. 

20 . A mass of gunpowder is made with 2 Ib. 5^ oz. of nitre, 
5 oz. of sulphur and 7^ oz. of charcoal ; find the percentage 
compositi in of the powder. 

21. Standard gold contains 11 parts pure gold out of 12 ; 
what per cent, is dross ? 

Example 5. Of what sum of money is B30, 5 p. c. ? 

5 p. c. of the sum = R3o, 
or ,55 of the sum=>R3o ; 

the sum=R3ox^S^ = R6oo. 


EXAMPLES. 146. ' 

what number is 

1 . 22, 10 p. c. ? 2 , 57 , 4 i P- c. ? 3 . 30, 120 p. c. ? 

4. 81, 1 p c. 1 6. 2 i, 2 \ p. c. ? e. 3j, ‘37 p. c ? 

7 . A man spends R32S0 a year, which is 66f p. c. of his 
yearly income ; find his income. 

8. A man spends 60 p. c. of his income and saves R2000 ; 
what is his income ? 

9 . The population of a town increased 7 p. c. from 1880 to 
1883, and its population in the latter year was 13910 ; what was 
>ts population in 1880 ? 

'•r lO. If a tax of 10 p. c. on the income of a man yields R300, 
how much will an income-tax of 5 pies in the R produce ? 


MISCELLANEOUS EXAMPLES. 147. 

'•>v ■ 

1. The price of a bottle of red ink is 20 p. c. more than that 

of a bottle of black ink. If a bottle ot red ink costs 12 annas 
how much will a bottle of black ink cost ? ’ 

2 . A trader in his first year gains 8 p. c. of his capital, but in 
the second year loses 10 p. c of what he had at the end of the 
first yenr, and )iis capital is R224 less than at first; find his 
original capital. 
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8. A trader’s capital increased 10 p. c. every year ; at the end 
•of 3 years it was &6050 ; what i*as his capital at first ? 

4 . In a mixed school 25 per tent, of the scholars are infants 
•under 7, and the number of girls above 7 is § of the boys above 7, 
and amounts to 36 ; find the number of children in the school. 

6. A man spei^dS'S p. c. of his income in insuring life, and this 
part is exempted from income-tax ; bis income-tax which is laid at 
4 pies in the rupee, amounts to A30. ^a. ; find his gross income. 

6. Three casks contain equal quantities of wine ; a mixture 
is formed by taking 25 p. c. of the first cask, 35 p. c. of the second 
-and 4S p. c. of the third ; what per cent, of the whole quantity is 
taken ? 

7 . Two mixed schools have 90 and i zo children respectively : 
in the first 60 p. c. and in the second 50 p. c. of the children are 
boys ; what per cent, of the children in the two schools are boys ? 

V 8. In a town the numbers of male and femal: inhabitants ate 
.3450 and 3020 respectively ; the decrease in the former is xo p. c. 
while the increase in the latter is 5 p. c. Fin<^ the increase or 
•decrease per cent, of the total population. 

9 . In a mixture of coffee and chicory the coffee is 40 per cent ; 
to 500 lb. of the mixture a quantity of chicory is added, and then 
the coffee is 361*1 p. c. How many pounds of chicory are added 

10. If.. 4 ’s income be 10 per cent, more than ^’s, how much 
per cent, is i?’s income less than A’s ? 

11 . A sells his goods 10 per cent, cheaper than B, and 10 per 
cent, dearer than C ; how much per cent, are t’s rates lower 
than B‘s 7 

12 . The price of sugar being raised 10 p, c., by how much 
per cent, must a man reduce his consumption of that article ‘.;o 
as not to increase his expenditure ? 

XLV. COMMISSION, BROKERAGE, PREMIUM. 

228 . Comiuisaioa is the sum of money paid to an agent 
for buying or selling goods or property of any kind. It is usually 
a percentage upon the value of goods bought or sold. 

The agent is sometimes called a broker, especially when 
he buys or sells Government Promissory Notes, Shares of 
Companies, etc., and the commission, brokerage. 

Fremium is the sum of money paid to ah Insurance Compa<iv 
which, in consideration thereof, undertakes to make good a los^s 
incurred through fi^e or shipwreck, or to pay a certain sum of 
money after a man’s death to his relatives. The instrument 
containing the contract is caljed the Policy of Insunnoe ; 
■and the stamp duty on the policy is called the Policy duty. 
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Premium is usually a percentage upon the sum of money whiclv 
the insurer or his relatives are to receive. 

Commission, Brokerage and Premium are therefore names 
given to a percentage m particular cases. 

Example I. An agent buys goods worth SI750, and .receives 
a commission 3f 2^ per cent. ; how much does he get ? 

Commission = of R 750 =R^*«Rl 8 . I2tf. 

100 4 

Example 2. A cargo, valued at £760, is to be insured at 5 p. c. 
premium ; what sum must be insured that, in case of loss, the 
value of cargo and the premium paid may be recovered ? 

If every £gs (£100-£s) be insured for ;^Ioo, then in case of 
loss both the value of goods and premium paid will be recovered. 

Now since ;^95 must be insured for £100, 

£l . 

. 

or ;£8oo. Ans, 

O' 

EXAMPLES. 148. 

1 . A broker purchases goods worth R5000 ; what is his- 
commission at 3^ per cent. ? 

2 . Whiil is the cost of insuring cargo valued at ;^7O0O, the 
premium being 3^ per cent. ? 

3 . A commission agent sells 720 bales of jute at R7 per bale ; 
what commission does he receive at 1^ pe^ cent. ? 

4 . An agent buys a house for R6750, and receives commission- 
at R3. 12a. per cent. ; what has his employer to pay altogether ? 

6. A broker received p. c. for buying Government Promis¬ 
sory Tlotes. His brokerage amounted to R35 ; what was the 
.Value of the Promissory Notes bought ? 

0 . A ship is insured for 5 of its value at ij p. c., and the 
premium is £20 ; what is the ship worth ? 

7 . The premium on a policy of insurance at 4 p. c. is R120 ; 
find the amount of the policy. 

8 . How much must be paid to insure a cargo-.worth ;^5720, 
the premium being 2, policy duty u. 6</,, and brokerage 9r., 
per £too respectively ? 

9 . For what sum must a merchant insure a cargo worth 
R9760 at 2} p. c. so that in case of loss both the cargo and 
premium may be recovered ? 

V: 
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10 . Goods worth £77^0 are insured at 3i per cent., so that 
in case of loss both the valud of j3oods and premium may be 
recovered ; find fhe amount of premium paid. 

11 . Cargo worth £ltXiO is to be insured, so that in case of loss 
its value and all the expenses connected with its insurance may be 
recovertfd. The premium is »Vo cent., policy duty per cent, 
and brokerage ^ per cent.; for what sum must the cargo be insured 
and what is the amount ck the whole expense paid on insurance ? 


XLVI. PROFIT AND LOSS. 


299 . Under this head we estimate a profit or a loss, not 
absolutely, but in relation to the cost price, that is, as so much 
per cent, on the cost price. 


Example i. If chairs are bought at R5 each, and sold at 
R5. ga. each, what is the gain per cent. ? 

The gain is ga. on R5 or 80a. ; and we have to find what per 
cent, of 80a. is ga. 


Now, the fraction 


9. ^ _ .900_^ 11 J . 

80 8oxioo 100 100 ’ 


/, the gain is iij percent. 

Example 2. A horse is bought for IlSo, and is sold at a profit 
of 25 p. c. I what does the profit amount to, and for how much is 
the horse sold ? 


Profit ==2 5 p. c. of of Iir8o=R20. 

The horse is sold for R8o + ll20. or iltoo. 


Example 3. Some goods are bong... 3r R90 ; for how much 
must they be sold so as to gain 10 per cent- ? 

The selling price = 110 p. c. of cost price 

= of 

Example 4. By selling sugar at Rr2 per md. I gain 20 p. c. ; 
at what price per md. did I buy it ? 

120 p. c. of the cost price =*seUing price, 

or of the cost price ««Ri2 ; 

t 

the cost price«Rl2xJ2g^Rio. 

Example J, If lo p. c. be lost by selling an article for R72, for 
how much should it have been sold so as to gain 5 per cent. ? 

9<J p. c. of the cost price aR^z, 


IS .“R12, 

105 ... ■»R 34 . Ans. 


• • 
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Example 6. By selling a house for ;^69 there is a loss of 8 p.c. i- 
what would be the loss or gain per cent, by selling it for ;^78 ? 

;^69=*92 p. o. of the cost price, 

=83 

. , 

«104 ... 

There would be a gain of 4 per cent. 

EXAMPLES. 149. 

rl. 1 sell for Bi2o that for which I gave R16 ; what is my gain 
per cent. ? 

/» 2 . At what rate per cent, is the loss on selling for ;£il. 9 • 
what cost ;^I5 . 6 . 2 i 

rS. I sell 20 articles for the same money as I paid fores ; 
what do 1 gain per cent, on my outlay ? 

/ 4 . If the selling price of 2 of a number of toys be equal to 
the cost price of the whole, find the profit per cent. 

/'6. 70 gallons of wine are bought for ;^5o, and 9 gallons are 

lost by leakage : the remainder is sold at l.f. lojrf. a pint ; find 
the gain or loss per cent, on the outlay. 

,/'6. Certain articles are bought at :^I2. isr. for 100, and are 
sold at 2^ guineas for a dozen ; find the gain or loss per cent. 

7 . A peHon by selling 48 yards of cloth gained the cost cf 
16 yards ; find the gain per cent. 

^ I 8. 320 maunds of rice were bought at R5 permaund, and sold 
at'aloss of 5 p. c.; find the total loss and the selling price per seer. 

0. A merchant buys certain goods at ;^6 . 19 . 3 per cwt. and 
jiiivs 15J. per ton for expenses ; at what price per lb. must he sell 
them so as to gain 15 p c. on his total outlay ? 

10. If oranges are bought at the rate of 15 for a rupee, how- 
many must be sold for a rupee so as to gain 25 p. c. ? 

11 . The cost price of a book is ys. 6d. ; if the expenses of sale 
be-5 p. c. upon this, and the profit 20 p. c., what would be the 
retail price ? 

12 . 24 gallons of ale are bought at 7 s. a gallon and 30 gallons 

of porter at u a gallon, and they are mixed together. If I 3 - 
gallons of the mixture be lost by leakage, and 20 gallons sold at 
2 f. 3rf. a gallon, at what price per gallon must the remainder be 
sold to gain 20 p. c. on the whole outlay ? « 

13 . ■ A man having bought a quantity of tea for B75, sells } of 
it at a loss of 4 p. c.; by what rate per cent, must he raise that 
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setlingr price, in order that selling the rest at the increased 
price he may gain 4 p. c. on his outlay ? 

14 . I bought note paper at the rate of 8 annas for 5 quires, 
and sold it so as to gain as much on the cost of 32 quires as 
8 quires^ were sold for ; at what price did I sell the paper per 
quire ? 

16 . A horse is sold for B44b, at a loss of 12 p. c. ; how much 
did it cost ? 

10 . A quantity of sugar is sold at 6 a. tip. per seer ; the gain 
is 12J p. c. and the total gain is S15. What is the quantity of 
sugar sold ? 

17 . If oranges are sold at the rate of ii for the rupee, and 
the gain is p. c., at what rate were they purchased ? 

18 . A bankrupt’s stock was sold for R5205 at a loss of 17 per 
cent, on the cost price ; had the stock been sold in the ordinary 
course of trade it would have realized a profit of 20 per cent. 
How much was it sold under the trade price ? 

19 . A horse was sold for R240 at a loss of 5^ p. c. ; for 
what should it have been sold to gain 26 p. c. ? 

20 . By selling tea at 3J. per lb. a grocer gains only 5 p. c. ; 
by how much must he raise the price so as to gain 15 p. c. ? ■ 

21 . If by selling 7 mangoes for Ri . 2.4^ there be a profit 
of 16? per cent., at what price per dozen must they be sold to 
gain 20 per cent. ? 

28 . If a man lose 4 p. c. by selling oranges at the rate of 12 a 
rupee, how many a rupee must he sell them so as to gain 44 p.c.P 

23 . If by selling goods for R141 there be a loss of 6 p. c., 
what will be the loss or gain per cent, by selling them for R159 ? 

24 . Goods were sold for R37. 8a’. with a gain of p. c. ; 
what would have been gained or lost by selling them for R33. 8a.? 

25 . Tea which cost R60 per md. is retailed at R2. 8a. per 
seer, and there is a waste of 10 p. c., what is the rate of profit 
per cent. ? 

26 . Sulphuric acid worth per lb. absorbs moisture and 
becomes 2} p c. heavier ; what is it then worth per lb. ? 

27 . A merchant sells to a tradesman at a profit of 40 p. c., 
but the latter becoming bankrupt pays only l 7 s, in the £ 5 *^0^ 
much per cent, does the merchant gain or lose on his outlay ? 

28 . A tradesman’s prices are 30 p. c. above the cost price ; 
if he allows his customers lo p. c. on his bill, what profit does 
he make ? 

20 . How muclf per cent, must a tradesman add on to the 
cost price of his goods, that he may make 20 fi. c. profit after 
allowing his customers a reduction of 5 p. c. on his bill ? 

30 . The price of dour being raised 20 per cent-, by how ipucb 
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per cent, must a man reduce his r consumption of that article so 
as not to increase his expenditure ? 

81 . An article when sold at a gain of 5 p. c. yields R15 more 
than when sold at a loss of 5 p. c. ; what was its prime cost ? 

32 . A man sells an article at a loss of 10 p. c* ; if ■ he had 
received R5 more, he would have 'gained j 2^ p. c. What did the 
article cost him ? 

83 . A piece of cloth is sold for R40. loa. at a profit of 30 p. c. 
If it had been sold at Ri. 12a. per yardj the profit would have 
been Ri 2 . 8a. ; how many yards are there m the piece ? 

84 . A man embarks his capital in three successive ven¬ 
tures. In the first he clears 80 p. c., and in each of the others 
he loses i5p. c. ; what percent, does he gain or lose on his 
original outlay ? 

35 . A boy buys a number of apples at 6 for 4a. and a third 
of the number at 4 for 2a.: at what rate must he sell them to 
gain 20 p. c on his outlay ? Supposing his total profit to be R4> 
how many did he buy ? 

36 . How must a grocer mix teas at 3;. a lb. and 3.r. 6 d. a lb. 
so that by selling the mixture at 3.r. id. a lb. he may gain lop c. ? 

87 . I must sell rny stock of sugar at ^at ftp. per lb. to gain 
33^ per cent. ; by mixing it with an inferior sugar in the propor¬ 
tion of 4 to I I gain 33J p c. by selling at Ri. 9a. 6p. for yj lb. 
Find the cost of the inferior sugar per lb. 

88. A gr^er proposes to sell his tea at 10 per cent, profit, 
but adulterates it by adding ^ of its weight of an inferior tea 
which cost him f of the price of the better ; what profit per cent, 
does he make ? Also in what proportion must he mix the two 
kinds so as to gain 20 per cent. ? 

39 . A merchant buys 1575 cubits of cloth. He sells J of it 
at a gain of 6 p. c., ^ at a gain of 8 p. c., 4^ at a gain of 12 p. c- and 
the rest at a loss of 3 p. c. If he had sold the whole at a gain of 
5 p. c. he would have receivd R120. 12a. more than he did. 
What was the prime cost of a yard ? 

40 . How must wine at 20J. a gallon and brandy at 45^. a 
gallon be mixed, so that by selling the mixture at 3$^. a gallon 
there may be a gain of I 5 p. c. on the price of the wine and 
20 p. c. on the price of the brandy ? 

41 . A mixture of two kinds of wine, at 20J. and 25J. a gallon, 
is sold at a gain of 10 p. c. If the two kinds had been sold 
separately at a gain of 15 p. c. and 8 p. c. respectively, the total 
profit would have been the same. In what prpportion were the 
two kinds of wine mixed together ? 

42 . A tradesman by means of false balance, defrauds to the 
^ extent of 10 p. c. in buying goods, and also defrauds in selling. 
IVhat per cent, does he gain on his outlay by his dishonesty ? 
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43 . A man sells a house, at a loss, for Sr4oo ; had be sold it 
for R500 his gain would have beefi § of his former loss ; find 
the cost price of the house. 

44 . A merchant has goods worth ;^3oo ; he sells one-third 
of them so as to lose 10 p c. By how much per cent, should he 
raise that* selling price in order to gain 10 p. c. on the whole ? 

XLVII. SIMPLE INTEREST. 

%30. I nterest is money paid for the use of money lent. 
The moneyTeiSl Is called the P rincipsl. The Amount is the 
sum of the principal and intereST Ul lliB end of any "triffl. The 
rate of interest is the money paid far the use of a certain sum 
for a certain time. Thus, if I borrow a sum of money on the 
condition that for the use of every rupee in the loan for a month 
I shall pay an interest of ^ anna, I am said to borrow at the rate 
of\ anna per rupee per month. Again, If I borrow on the 
condition that for the use of every Rioo in the loan for one year 
I shall pay an interest of RS» I am said to borrow at the rate 0 
5 per cent, per annum. 

Note. Per annum means for a year. 

331 . When interest is calculated simply on the original 
principal it is called Simple interest. 

Note 1 . The term interest is generally used in the sense of 
simple interest. 

Sample i. Find the simple interest on R24 for 5 months at 
i anna per rupee per month. 

Interest on Ri for 1 month 

' .. . R24 for I month c=Rjj<^y24, 

.‘. R24 for 5 months x 24 x 5 

“R3. 12a. 

Hence, to find the interest we multiply the principal by S and 
by aV that is, we multiply it by The work in practice should 
stand thus : 

R 

24 

5 

32 ) 120 ( R3. 12a. 

95 


24 

16 

3^4 ( 12 

64 

64 


Ans. 
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BZAlCFLEa 150. 

Find the simple interest on 

1. R58 for 4 months at 6fi. per rupee per month, 

2. B76 for 9 months at 2 pice per rupee per month. 

3. B34ofor I year at 3p. per rupee per month. 

4 . R 375 for 15 months at J anna per rupee per month. 

6. R29 for 3 years 3 months at 2/. per rupee per month. 

6. R72ofor iS months at 4^. per rupee per month. 

Example 2. Find the simple interest on R728 for 5 years at 
4 per cent, per annum. 

Interest on Rioo for I year =R4. 

.R[ for I year =«R, Off. 

.■.R728 for I year B=R’«gg*, 

.R728 for 5 years 

= Ri45. 9 a. ^\p. 

Hence we deduce the following rule : 

Multiply the principal by the rate Per cent, and by the nftmber 
cf years^ and divide the Product by loo. 

The work should stand thus : 

We divide R14560 by 100 by 
cutting off the two figures on the 
right ; thu%the quotient is Ri45 
and R60 is the remainder ; this 
remainder is equal to 960^, ;this 
divided by 100 gives 9a. as quo¬ 
tient and 60a. as remainder ; 
this remainder is equal to 720/. ; 
this divided by ico gives ^'^p. 
as quotient. 

/. Interest«»R i4S» 7'2A 

“R145. 9 «- l\P- 

Note 2 . The amount maybe obtained by adding the interest 
to the principal. Thus the amount in the above example 

= R728+Ri45. 9«. ^\t. 

= R873. 9a. 7 \p. 

If the amount only is wanted we may also proceed thus : 

Interest on Rioo for 5 years 4 p. c. =>R20. 


7iA 


1 he amount ot «ioo in 5 years •-«i2u, 

.Ri . 

...R72S. 



R-Uflgjso 
-■R873. 90. 


R 

728 
_4 

2912 

_ ^5 . 

ICO) R14560 

_ 16 _ 

a. 960 
12 
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XXAMFLES. 151. 

N. B. Tha rate per cent is understood to be ptr annum unless 
otherwise stated. ^ 

Find the simple interest on 

1. R200*for 3 yr. at 4 ^ 2. ;£3oo for 4 yr. at 5 p. c..: 

8. Rysofor 7 yr. at 6 p. c. 4 . ;^i28 for 13 yr. at 3 p. c. 

6. R4S0 for II yr. at 4^ p. c. 6. .£800 for 3i yr. at 4 p. c. 

.^ind the simple interest and the ^mount of 
'fi R495. 4a. for yr. at 3%. s/- ;^325. Jr. for 4 yr, at 2\%. 

9 . R235. iia. 9/. for 4 years at i per cent, per month, 

Find the amount only of 

10^R2^o for 2 yr. at 7 p. c. ll/^£304 for S yr. at 4I p. c. 
32 . R335 for 3 | years at f per cent, per month. 

13 . £720. for 2J years at 2| per cent. 

14 . £3^9^ 9 ^' 4 i^“ 7 i years at 3^ per cent. 

15 . ;£220 for 7 months at 42 per cent. _ 

Note 3 When the rate per cent, and the number of years 
(for either of them) are fractional numbers, it is convenient first 
to multiply these two, and then multiply the principal by the 
product. 

. Example 3. Find the simple interest on £345. loa. 3/. for 
2 years 6 months at sj per cent. 

Now, 2 years 6 months = 2^ years ; 

and 2*x 


See Example 2. 

The interest—R45. 5<i. io*i4|;>i 

= R45- 5<*» loAV- 


R. 

345 • 

• 2 . 

a. 

10 . 

A 

3 

5 

1728 . 

“3 V 

3 



7 

12097 . 

6 . 

”9 

9 


3 

) 36292 . 

4 . 

3 


*45,36 . 8 . 63 

16 

a. 584 , 

12 

p. 10J4^ 
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EXAKFLSS. ISS. 

B. When the time is gi'^n in months and diys^ 12 months ai« 
leckoned to die year, and 30 days to the month. 

Find the simple interest on 

1 . B375 for 3^^ years at 2^ per cent. \J 

2. ;^4SO for 6| years at 3J per cent. , 

'V 3 . £S7S for 3 years 4 months 15 days at Sj per centr^ 

Find, to the nearest pie, th^^imple interest on 

4 . R309. loa. for 5 months 10 days at 4} per cent. 

5 . R21. iSa. 9/). for 2 years 9 months at 3t per cent. 

6. Sioi. 13a. for I year 7 months 6 days at 1 per cent, per 
month. 


Note 4 . When interest has to be calculated from one day 
of the year to another, it is customary to include odk only of the 
days named. 


Example 4. Find the interest on £320 from January 4th to 
May 30th, at 3 per cent. 

Number of days—27 +28+31 +3o + 3o«»l46 ; 

146 days = 1^1 of a year = f yr. ; and 3’< 

320 

6 


S ) 1920 

;^3 84 
20 


s. 16 80 

» w 

d. 960 the interest=^3. i6s. gfd. 

Note 5 . • It should be noted ^hat factors of 365 are 5 and 73. 

EXAMPLES. 1S3. 

M B> When the time is given in days or years and days, the year is 
taken to consist of 365 days. 

Find the simple interest on * 

£400 from ApriJ 4th to Jun^ i6th at ^jp c. 

. 2 . 11750 from Feb. 23rd to ^ep. 30th at p. o. 

/ • 



SIMPLE INOSREST 


2S3 


R321. 8a. from D^. loth, to May 4th, 1 888, at 3rf 
- 4 . ;^847. ISJ. from Jan! ist to April ist at 2^ p. c. 

^ 6. & 349 > 8a. gfi. from Juna ist ti^Oct. 4th at sj p. c. 

6. R309. 120. for 1 year 73 da^ at 2| p. c. 

• 

laverae questions d|^ Simple Interest 

Example i. At what rate p||| cent, will 8425 amount 
R476In 3 years ? ^ 

Interest on R42S for 3 years =»BSi, (f.tf., R476-E425) 

.Si for 3 years =RjW» 

.■.Ri for I year -RjjSjt-y, 

.'.Rioo for I year “RVjVjPs^^ 

-R4 ; ♦ 

.‘. the rate per cent.=4. 


p. c. 


A 

,y 


tO' 


EZAMPIXES 1S4. 


At what rate per cent, will 

1 . R300 amount to R337. 80. in 5 years ? 

2 . R825 amodlnt to R905. 70. in 3 years ? ^ 

3 . ;£I42, 10^. amount to ;£l63. 13^. ii^^. in 4^ years ? 

4 . The interest on R222I4, 40. amount to ]&462. 12a. 9 A in 
7 months 10 days ? 

6. A given sum of money double itself in 20 years ?. ,, 

6. The interest on any sum of money be |ths of the amount 

in 20 years ? * * 

7 . The interest on ;£i368. 15J. become ;£i4. 4 r# 7^^. «from' 

July sth to Nov. 20th ? ' 

8. At what rate per rupee per month wfll R250 amount to 
R312; 80. in 8 i^onths ? 


Example 2. In how many years will .£300 amcmnt to at 

5 per cent. ? ■ , " 

• Interest on ;£30 o for I year=-;£2jg5ft=./i5 ; and interest'on 

£300 for the required numbes of years =»;£^05 — ;£3oo—£105. 


• • 


The required numbe]; of years 


_£^o5 
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. EXAMPLES. 45S. 

Ip ffbat time will # 

to RS32^at 4 p. c. ? 

2. ^266.10.9 amount to &93 . 5.4 at 3 p. c. ? 

3 . ;£i 45I . 6.8 amofint to > 4 • 4 S at 4J p. c.'? 

4 . In how many years and months will l 3 xe interest on ;^3i2S 
amount to £nfi . 12.9]f at sjf ^ c. ? 

6. In how many years, months and days t\rUl ^425 amount to 
R474.3.8 at 5 p. c. ? # 

6. In how many days will the interest on ;^i2i .13.4 amount 
to £2 . o . 5 at 6i p. c. ? 

7 « In how many years will a sum of money treble itself at 
3b P- c. ? 

8. In what time will the interest on any sum of money at 
6^ p, c. be ’1875 of the principal ? 

9 . In what time will the interest on any sum of money at 
5 p.lb. be ^ of the amount ? 

10 . On Feb. 1st, 1S18, a parson borrowed ^400 at 6^ p. c., 
promising to return it as soon as the interest amounted to £s ; 
on what date did the loan expire ? 

11 . In how many months will R3200 amount to R4000 at 

3 pies per rupee per month ? ^ 

Examp^ 3. What principal will amount to Riooo in 10 years 
at 2^ per cent. ? 

Interest on Rtoo for 10 years at 2j p. c. =R2S ; 

Rtoo amounts to R125 in 10 yr. at p. c. 

* 0 f the atrtount R12S the principal =Rioo, 

••.Ri .=Ri8?. 

.■.. Riooo ... 

= R8oo. Ans, 


EXAMPLES. 158. 

' V 

What principal will amount#to 

1 . R900 in 5*years at 4 per cent. ? 

2. ’ R4S4^ • 10.8 in ij years at si per cent. ? 

S. £190. ISJ. in 3 years at 4 per cent. ? » 

4- .;£ii 53 • 9 • 4 i in 3 years 7 months at 2! per cent. ? 
i - 5 . R^59.2.8Hn 2 years 4 months and days at 6i per cent. T 
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«• R737. Sa. in 100 days at 3} per cent. ? 

7 . R809 at sS per cent, from April 20th to July 2nd ? 

B. R255. 7a. 6/f. in years at 3>,’^ice per rupee per month ? 
What principal will produce 

•0. R32. Sa. 8 /. interest in 4 years 7 months at 3^ per cent. ? 

10. ;^a 3 .7 . 14 interest in 15 years at 4§ per cent. ? 

11 . Find, to the nearest pie, the sum that must be invested 
at 3i per cent, for 13 years to amount tor^iooo. 

12 . Find, to the nearest penny, the principal whose interest 
amounts to ^loo in 2 years 5 months and lo days at 4 per cent. 


MISCELLANEOUS EXAMPLES. 157. 

1 . The interest on a sum of money at the end of 6 years is 
£th«x)f the sum itself ; what rate per cent, was charged ? 

2 . A money-lender lent a sum of money for 3 years 7 months 
•it 1-^ pice per rupee per month. At the end ot the tune he 
received R1003.14.6 ;. what was the sum lent ? 

3 . A sum of money increases by vj of itself every year, and 
in 7 years it amounts to &902. 8a. ; hnd the sum. 

A ;^275 increases by I’a of itself per year : how long will it 
take to amount to /iSS?- los. ? 

5. A sum of money amounts in 6 years at 5 per cent, simple 
interest to 8442 ; in how many years will it amount to Ksio ? 

6. Rsoo is borrowed at the beginning of the year at a certain 
late of interest, and after 7 months R350 more is borrowed at 
half the previous rate. At the end of the year the .interest on 
both loans is R34, 6a. What is the rate cf interest at which the 
first sum was borrowed ? 

7 . What sum of money, laid out at 3J per cent, will give J 4 i 
interest a day ? 

8 . The principal and interest for 5 years are together R550, 
and the interest is § of the principal ; find the principal and the* 
rate per cent, per annum. 

9 . The principal and interest for a certain time at 3^ per 
cent, are together ;{;450, and the interest is ? of the principal ; 
find the time. 

10 . What sum lent out at S per cent, will produce in 4^ years 
'the same amount of interest as Rsoo, lent out at 6 per cent., will 
produce in 4 years ? 

11 . If an investment of ^75 becomes ;£78. 15J. in 8 months, 
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what sum invested at the same rate of interest will become ;^2oi. 
17s. 6d. in 10 months ? 

12 . A bequeaths to i? a certain sum of money, which after pay¬ 
ing a legacy duty of 10 per/tent, yteld&an income of ;£8io when 
placed at interest of 3 per cent. Find the amount bequeathed. 

13 . A person who pays 4/. in the R. income-tax, finds that a 
fall of interest from 4 to 3I per cent, diminishes his net yearly 
income by R47. What is his capital ? 

^^ 4 . A sum of money doubles itself in 20 years ; in how many 
years would it treble itself ? 


XLVIII. COMPOUND INTEREST. 

233 . When interest, as soon as it becomes due, is added to 
the principal, and interest charged upon the whole, it is called 
Compound Interest. 

Example. Find the compound interest on R32I. 8a. for 3 years 
at 2J per cent, per annum 

Now, R321. 8a. = S32l‘S, and 2 } p. c. = 2 S p. c. 

R. 

321*5 
■ =^’5 

Divisio%by 100 is 16075 

effected by moving 64 30 

the decimal point 8‘0375 = int. for ist. year, 
two places to the 33 r 5 

left. 329*5375 =amt. in i year. 

_2-5 

16476875 

6590750 

8 238437 5 = int. for 2nd year. 

329-5375_ 

337 7759375 “amt. in 2 years. 

_2j_ 

16888796875 

6755518750 

8 ’ 444398437 S = int. for 3rd year. 

337*7759375 

346'2203359375 —amt. in 3 years. 

321*5 _“principal. • ^ 

24*7203359375“Total interest which 

“R24. iia. 6‘3 o45/>. Ans.. 
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Note L The compound interest might also be obtained, by 
adding together t^‘interest for.the ist year, interest for the; 2S)d 
year ud interest for the 3rd year. If the interest for the zf yeairs 
were required, ityould be obtainejj by'Adding together the interest 
for the 1st year, interest for the second year and } of the interest 
for the 3rd year. 

Nbf e 2. If the interest is payable halj-yearly, the result may 
be obtained by finding the interest for double the number of years 
at half the rate per cent. 


EXAMPLES. 158. 

B, The interest is understood to be payable ytarly unless others 
wise staled. 




_ Find, to the nearest pie, the cpppound interest on 
1. ft400 for 2 yr. at 5 p. c. Rjzo for 2 yr. at 4 p. 


c. 


R500 for yr. at 3 p. c. '4. Riooo for 3 yr. at 4^ p. c. 
Find, to the nearest penny, the amount, at compound interest, of 
"6. .£650 in 3 yr. at 4 p. c 0. £yio. 8j. in 2 yr. at 3J p. c. 
;^6oo in 2i yr. at 3 p. c. ■ 8. ;^2So in 2| yr. at p. c. 





Find the compound interest on R350 for 1 yr. at 4 p. c. per 
annum, the interest being payable half-yearly. 

10. Find the compound interest on ;^200 for 1} yr. at 10 p. c. 
per annum, the interest being payable quarterly. 


334. The following method of finding the amount at com* 
pound interest is often useful. 

Example i. Find the amount, at compound interest, of R5000 
in 3 years at 4 p. c. 

Amount of Rioo at the end of i yr.>=>&io4 ; 


Rl ..i....-8i84 j 

any sum.of tha sum. 


\ 

Also, amount of any sum at the end of % of the amount 

•• 

at the end of ist yr. 
of IgJ of that sum. 
of that sum. 

amount in 3 irears«>(}g^)* of that sum ; 

and so on. - 

C. A. 17. ‘ 


Similarly^ 
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Hence, to find the amount of R3000 in 3 years, we have to 
multiply R5000 by (104)^ and divide the product by (100)*. 

Process ; ft Wkjo 

104 

520000 

104 

208 

5 ?_ 

54080000 

104 

21632 

5408 _ 

R56 24'320000B amt. in 3 years, which 

*=^5624. 5a. 14^. Arts. 

Division by (100)^ is effected by marking off 6 decimal places 
in the final product. 


Example 2. Find the amount of R400 for 2} years at 6 per cent 
compound interest. 

Amount =*R400X iS8^ loS^i8n“®tc. 


Etample 3. What principal will amount to R551. 4a. in 2 years 
at 5 per cei|t, compound interest 7 

Principal X ( iS 8)*=R5 51*25. 

/. Principal =RS 5 i ‘25 x (18?)® 

-RSoo. 


EXAMFL 3S. IS9. 

Find, (by the method of Art. 234) to the nearest pie, the amount, 
at compound interest, of 

V'l. Riooo in 2 yr. at 5 p. c. 2 . R300 in 3 yr. at 3 p. c. 

8. R700 in 2^ yr. at 4 p. c. 4 . R7 50 in 3 yr. at 4} p. c. 

6. Rzooo in 2^ yr. at 4 p. c. 6. R4000 in 2^ yr. at 3 p. c. 

■ 7 . Ri in i| yr. at 38 p. c. 8. Rio in 3} yr. at 3^ p. c* 

9 . R3000 in yr. at 6 p. c. per annum, interest being due 
halfyearly. 

10. R350 in if yr- At 4 p. c. per annum, interest being due 
quarterly. 
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What sum lent at compound interest will amotint to 
11 . ;£ioo in 2 yr. at S p. c. ? 12 . £iy 2 . 6j. in 2 yr. at 5 f - c- ? 

13 . £270. 8j. in 2 yr.at4p. c. ? 14 . ;£34I3. i6s. in 2^ yr. at 4 p.c. ? 

16 . j^ipoo in 34 yr. at 6 p. c. ? 16 . £i in 3 i yr. at 8 p. c. ? 


MISCELLANEOUS E SAMPLE 3 . 160 . 

1 . Find the difference between the . simple and compound 
interest on Rsoo for 3 years, at 4 p. c. 

2 . Prove that the amount at compounl interest for 2 years 
at 2 per cent, is 1*0404 times the principal. 

3 . Prove that the difference betw.-en the simple and compound 
interest for 3 years at 5 per cent, is *007625 times the principal. 

4 . The difference between the simple and compound interest 
on a certain sum of money for 2 years at 4 p. c. is Ri ; find the sum. 

6. A person at the beginning of each year lays aside Rioo-;, 
and employs the money at 5 p. c. compound interest; how much 
will he be worth at the end of 3 years ? 

0 . The population of a town is 64000 and its annual increase 
is 10 per cent. ; what will be the number ot its inhabitants at the 
end of 3 years ? 

7 . A merchant commenced with a certain capital, and gained 
annually at the rate of 30 per cent. At the end of 3 years he is 
worth R21970. What was his original capital ? 

8. A money-lender borrows money at 4 per cent, per annum, 
and pays the interest at the end of the year ; he lends it at 6 per 
cent, per annum payable half-yearly, and receives the interest at 
the end of the year ; by this means he gains R104. 8a. a year ; 
how much money does he borrow 'I 


XLIX. PRESENT WORTH AND DISCOUNT. 

285 . The Present Worth or Present Value of an amount 
due at the end of a given time is that sum which with its interest 
'for the given time will be equal to the amount. 

Discount is the allowance made for the payment of a sum of 
money before it is due. 

From the definition of present worth, it follows that a debt 
which is due at some future period is equitably discharged by 
' paying the present ^orth at once. Hence discount is egu^ to 
the interest on the present worth. And Amouni»Present Worth + 
discount. 
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Example u Find the present worth of KSaSr years 

hence, reckoning interest at 4‘per cent. 

[iV. B. Thii cortciponds to Sx. 3, Art. 233.] 

Rioo amounts to Riio in 2^ years at 4 p. c. 

Present worth of Rllo»Rioo, 

.Rr 

.R82S-Ria?JgSl 

-R750. Ans. 

[D i scoun t=R82 S - Ry 50 ■■ R7 5.] 


EXAMPLES. 161. 

Find the present worth of 

1 . R204, due 4 years hence, interest at 5 per cent. 

2 . R1518. 12a, due in 4 years, at sf per cent. 

3 . R3776. 4a., due 18 months hence, at 4 per cent. 

4 . £1522. IS. 6ei., due 3 years hence, at 4I per cent>^ 

5 . ;^i6o7. i8j'. 4d., due 4^ years hence, at 3 per cent. 

6. 156. 2s. 8d., due 3J years hence, at 4J per cent. 

7 . R1626, due 4 months 10 days hence, at 4^ per cent. 

8. R183, due 25 days hence, at 4 per cent. 

9. *24845. 15a., due 3 years hence, at y^per cent, compound 
interest. 

10. ;£.io5o. i2.r. 6</., due 2 years hence, at 2\ per cent, 
compound interest. 


Example 2. Find the discount on R600, due 4 years hence,, 
interest being reckoned at 5 per cent. 

Interest on Rioo for 4 years at 5 p. c.>=R20. * 

Discount on Ri2o<=R2o, 


• • 


• • 




• ••• 


Ri “Ri®a%i 
R6oo=R*-9/^«^o.o ' - 


=>Rioo. Ans, 


[Present worth=R6oo-Rioo«=R5oo.] 


EXAMPLES. 166. 

Find the discount on 

• A 

L R355.40., due 4 months hence, at 4) per cent, interest. 
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II3830. 3a. due 7 montl\s hence^ at 5 per cent. 

8 . R09OI. due 9 months hence, at 3 per cent. 

A R29S0.6 a, 8/$.', due 11 months hence, at 4 per cent. 

-S* £370’ 4J> due 15 months hence, at 4$ per cent. 

6. ;^275. 6j. 8</., due ij years hence, at 4^ per cent. 

7 . ;£24(. I2s, 4</., due 146 days hence, at 4^ per cent. 

8. £i2 U 15^., due 5 months hence, at 3( per cent. 

9 . R5208. 120., due 3^ years hence, at 4| per cent. 

10. R2516. 40., due 3 yr. 9 mo. 18 da. hence, at 6|- per cent. 

11. R6077, 8a. 6/., due 4 years hence, at 5 p. c. compound 
interest. 

12 . ^413. 8j. 9^., due 2 years hence, at S P- c. compound 
interest. 


836. Inverse Questions. 

Example i. If the discount on R2S2. So. is R32. 8a., reckoning 
.nterest at 4 per cent., when is the amount due ? 

[.V. B, This coiiesponds to Ex. 2, Art. 232.] 

.Amount»R282. 8a. ; discount >-R32. 8a. ; present worth 
— 8250. 

Interest bn R2S0 for the required number of years = R32. 8a. 
and interest on R2S0 for i year at 4 per cent.«-Rio ; 

the required number of years = =3J. 


Rio. 


The amount is due 3J years -hence. 


2 . 

3 . 

.7. 


EXAMPLES. 163. 

When i s the sum due, if the 

1 . discount on Rioio. too. at 5 per cent, interest is R91. 140. ? 
discount on R1518.12a. at 5|| p. c. is RshS. 12a. ? 
discount on £320 . 17.6 at 4i p. c. is ;^7o . 17.6? 
discount on £nan at 34 p. c. is ;^I47 ? 
present worth 5 f R385P at 4 p. c. is R3500 ? 

P. W. of R15941. 6a, 6 p. at 3I p. c. )s R137S0 ? / y 
P. W. of £ 9 i]t 6 . 6 s, ip|rf. at aj p. c. is £^721. t 6 s, 
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Rxample 2. If the discount pn R528. 12a., due years henoe^. 
be R78. 12a., et what rate per cent is the interest calculated f 


B. This corresponds to Ex. i, Art 232.] 

Amount—R528. 120. ; discount—R78.^2o. ; present worth- 
— R450. 

Interest on R450 for 3^ years —R78. 12a. ; 


Ri for 3i years-R^-^; 

450 

M 


Ri for I year=R 


Rioo for I year 


4SOX3i ' 
78 |xioo_ 

450 X 3 i “ 5 . 


Rate per cent.—5. 


EXAMPLES. 164. 

What is the rate of interest, if the 
1 . discount on R350, due 2 years hence, is Rioo ? 
y. 2. discount on R7480, due 4 years hence,, is Rd8o ? 
j^ 3 . discount on R3973 2.2|, due 4 years hence,is £71.12.2> ^ 
4 . discount on ;£538 . lo . 7i\j, due 2| years hence, is 

Ln ■ 17 ■ 3 * ? 

6. present worth of R1260, due 4 years hence, is R{i25 ? 
y 0 . P. W. of R2673. 20,, due 3j years hence, is R2479 ? 

* 7 . P. W. of £2857. loj., due i2i years hence, is ;C20oo ? 


237. Misoellaneous queations on P. W. and Disoount. 

Example i. On what sum of money, due at the end of 2 years,, 
does the discount, at 4 per cent., amount to R20 ? 

Here, interest on P. W. for 2 years—R20. 

Now, R8 is the interest for 2 years on Rioo, 

R 4 Rco, 

Rao...R250 ; 

theP. W. —R250; and .’. amount—R?,7o. Ans. 

Example 2. If the interest on R^oo at 5 per cent, be equah 
toe^e discount on R57 5, when is the latter sum due ? 
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Here, Rsoo-P. W. of R57S'; R7S-interest on Rsoo. 

Nowf the interest on Rsoo for the r^nired number of years 
— R75, but the Interest on R500 for i year at $ per cent.>-R2S ; 


• • 


the required nmnber of years 




The sum is due 3 years hence. 


Example 3. The interest on a certain sum of money is R22, 
and the discount on the same sum for the same time and at the 
same rate is R20 ; find the sum. 

Int. on the sum=Int. on P. W, + Int. on Disc. 

>= Disc, on the sum 4 * Int. on Disc. 

Int. on the sum —Disc, on the sum™ Int. on Disc. 

Hence R2 »Int. on R20, 

.*. R22 ».R220. Ans. 


Note. It should be carefully noted that the difference between 
the interest and discount on a sum of money for a certain time and 
at a certain rate is equal to the interest on thai disctuht for that 
time and at that rate. 


BXAMPIiBB. 165 . 

1 . On what sum of money, due at the end of t6 months, does 
the discount, at 4j per cent., amount to R484. 8a. ? 

5. If the discount on a certain sum of money, due 8 months 
hence, at 2^ per cent, be R883 .10.8, s*hat is the sum ? 

The discount on a certain sum of money, due at the end 
cf 2i years, at 2% per cent, is ;^32. tor.: find the sunt 

4 . If the interest on R2275 at 3J per cent be equal to the 
discount on R3593. 8a. for the same time and at the same rate, 
when is the latter sum due ? 

6. If the interest on ;^Soo at 3 per cent, be equal to the 
discount on ;£838, yvben is the Utter sum due ? 

6. If the interest on ;^I48 for 5 years is equal to the discount 

at the same rate on £173. i8r., due 5 years hence, what is the 
rate of interest ? ? 

7 . The interest on a certain sum of money is R120, and the 
discount on the same sum for the same time and at the same * 
rate is Rloo ; find the sum. 

8. The interest on a certain sum of money is Rp36, and the 
discQuIit for the same time and at the same rate is R3D0; find 
the st^ 
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0 . The discount on a certain sum, due 2 years hence, is II50, 
and the interest on the same i'um for 2 years is ftsd. 4«.: find 
the sum, and the rate per dbnt. per annum. 

10 . The interest on a certain sum, at 5 per cent., for a certain 
time is ;^50, and the discount for the same time at the same rate 
is j£4o : find the sum, and the time. 

11. If the difference between the interest and discount on a 
sum for 3 years at 3 per cent, be Si, n'hat is the sum ? 

12 . If the difference between the interest and discount on a 
certain sum of money for 9 months at 4 per cent, be 15^., find the 
sum. 


13 . offers for a hou^e S 9 oo, and B offers R815 to be paid 
at the end of 4 months. Which is now the better offer, if the rate 
of interest is 5 per cent, per annum ? 

14 . A man buys 250 md. of sugar for R2500 payable at the 
end of 6 months, and the same day sells them at Rio per md. 
ready money ; what does he gain by the transaction, reckoning 
interest at 5 per cent, per annum ? 

16 . A tradesman maiks his goods with two prices, one for 
ready money and the other for 6 months’ credit; what ratio should 
the two prices bear to each other, allowi^ interest at 4 per cent ? 
If the credit price of an article be R50, what is the cash price ? 

16 . Five 9 bpies of a book can be bought for a certain sum 
payable at the end of a year and six copies of the same book can 
be bought for the same sum in ready money ; what is the ra/e 
of interest ? 

17 . The discount on RjSo for a certain time is Rso ; wlia't is 
the discount on the same sum for twice that time ? 

18 . The interest on £,T2.o for a certain time is ;^i8 ; find the 
discount on the same sum for the same time. 

.10. If the discount on a sum of money, due 6 months hence, 
at 8 p. c. be /7 . 10 . iij ; find the P. W. of the sum. 

20 . A man bought an estate for ^2000 and sold it imme¬ 
diately for £22^7. 10s. payable at the end of 5 months. If the 
use of the money be reckoned at 4 per cent, per annum, what is 
now his gain per cent. ? 

f 2 L £2^9. 7s. is due 4 years hence and /173. l8r., 5 years 
hence : what sum at the present time is equivment to both these 
sums, calculating interest at 3^ per cent. ? , 

^ 22 . What sum must be paid now in order that a person may 
receive R2000 at the end of every year for the next 4 year«, the 
rate^of interest being 5 per cent. ? 
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COMMERCIAL piSCOUNT. 

SS8. A bill is a promise (in writing) to pay a certain sum 
of money at the end ot a certain time*. 

Example. Each of the following is a bill: a Bill of £x- 
obange or SEuzidi (which is a document in which one person 
directs another to pay to him or to some other person, a sum of 
money at the end of a certain time); a fromiBsory Note 
(which is a document in which one person promises to pay 
another a sum of money at the end of a certain time). 

{t 39 . When a banker or money-lender purchases a bill, that i 5, 
advances money at a certain rate per c;ent. on the security of a 
bill, instead of deducting discount he usually deducts interest 
for the time specified adding the 3 days of grace. The purchaser 
of a bill may sell it at any time before ic is due. In this case 
also, the second purchaser deducts interest on the amount for the 
time the bill has still td run adding the three days of grace, 

Notel. There is a which has the force of law, by 

which a bill [if not payable on demand^ always runs three days 
(called the days of graoe) beyond the time specified. Thus a 
bill drawn on the isth January, at 3 months would be nominally 
due on the 15th April, but aotualxy due on the i8th. Moreover, 
calender months are always reckoned, so that a bill drawn on 
the 31st January, at 3 months, would be nominally due on the 
30th April and actually on the 3rd May. 

Note 2 . In working an example the 3 days of grace should 
be added only when the information given in the question is 
sufficient to enable us to determine the exact number of days that 
must elapse before the bill falls due, and not otherwise. 

Example, A bill for ^505 drawn on the 7th March at 4 months 
is disoounted sold) on the 28th April at 5 per cent.; how 
much 'does the holder of the bill receive, interest being deducted ? 

The.bill is nominally due on the 7th but actually due on the 
loth July ; therefore the bill has still to run from 28th April to 
loth July, that is, for 73 days or ^ of a year ^including one only 
of the da^ named). ^ 

Now, interest on ;£505 for J yr. at 5 p. c. - —^=£S- IJ- 

The holder receives is., i.e., £4.99. 19s. 

Note 8. A banker in purchasing a bill obtains a small 
czdvaniage by deducting interest instead of discount. 

The mathematical discount is called True Discount. 
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Banker’s discount (r.A, interest) is called Oommeroial or - 
Fraotioal Discount. 

The banker’s gain"‘\^t difference between the commercial and.‘ 
true discount. 

Note 4 . In Arithmetic‘Discount' is always understood to- 
mean true discount (and not commercial discount). Therefore in ■ 
working examples true discount is always to be calculated unless 
commercial discount is expressly mentioned. 

340 . A second kind cf commercial discount (which has no • 
reference to time) is the deduction which is made by a tradesman 
for immediate payment of his bill. Thus when a tradesman 
gives notice upon his bill that he will allow lo per cent, discount 
for immediate payment, he deducts Rio for every Rioo in the 
amount of the bill The calculation of this discount is therefore- 
the same as of finding the simple interest on the amount of the - 
bill for I year at lo per cent. 

EXAMPLES. 166. 

1 . Find the difference between the commercial and true 
discount on a bill of R6002. 8 a., due in 4 months, at 6| per cent. 

2 . A bill is drawn for £2^0 on June 12th at 5 months, and is 
discounted on Sep. 3rd at 5 per cent.; how much does the holder 
of the bill receive, banker’s discount being allowed 7 

3 . Find the banker’s discount on a bill of £730 drawn on 
July 31st at 2 months and discounted on Sep. 3rd at 4 per cent. 

4 . What does a bill discounter give as the present worth of' 
a bill for Rgi. 4a. drawn on Sep. 4th at 5 months and discounted 
the same day at 6| per cent. ? 

5 . A bill of R182. 8a., nominally due on the 15th of May, is- 
discounted on the 23rd April of the same year at 3 per cent. ; 
what does the banker gain thereby ? 

6. A bill is drawn for £365 on March 31st at 3 months andi 
^Mjjftiunted on June 13th at 4 per cent.; how much more was- 
H^ged than the true discount ? 

1 . ; 7 . The difference between the commercial and true -iliscount 
«n a bill for 7^ months at 5 per cent, is R9 ; find the amount of - 
the bill. 

8. The amount of a tradesman’s bill is R37f ; if he allows 

10 per cent, discount, how much does he accept for immediate- 
payment ? * 

9 . A Wadesman accepts £40 for immediate payment of a bill.' 
for £so ; what rate of discount does he allow 7 
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10 . If the credit price of five qppies of a book is equal to 
the cash price of six copies of the same hook, what is the rate cf 
discount ? [cf. Question 16, Ex. 16 5.J 

11 . A tradesman’s price are 25 p. c. above the cost price ; if 
he allows his customers a discount of 10 p. c. on his bill, what, 
profit does he make ? 

12. How much per cent, must a tradesman add on to the cost 
price of his'goods, that he may make 20 per cent, profit after 
allowing his customers a discount of 10 p. c. on his bill 7 


L. EQUATION OF PAYMENTS. 

2tl. When several sums are due from one person to 
another, payable at different times, we may be required to find' 
the time at which they may all be paid together, so that neither 
the creditor nor the debtor may lose. The time so found is 
called the equated time of payment. 

We give below a rule for finding the equated time, which will 
be found sufficiently accurate for all practical purposes. 

Rule. Multiply each debt by the number of months [or days] 
after whichnit is due : then divide the sum of the products by the 
sum oi ’he debts : the quotient will be the number of months 
[or days-] in the equated time. 

Ex'^mple. If B400 be due from ^ to Bat the end of 8 months, 
and R600 at the end of 10 months, when may both sums be paid 
in a single payment ? 

Number of month s in the equ ated time *« oVjro°o'-^- “ 9 J- 

EXAMPLES. 167 . 

L R200 is due in ; months and R4C0 in 8 months ; find the- 
equated time of payment. 

is due 2 months hence, R400 is due 3 months hence 
and R2S0 IS due 4 months hence ; what is the equated time ? 

8. Find the equated time of payment of £600, one*half ( 4 | 
which is due in 6 months, ^ in 9 months, and the rest in a year. 

4 . A owes B a debt payable in 4i\ months, but he pays i in 
3 months, and ^ in 4 months : when ought the remainder to be 

paid ? • 

0 . A owes B on the loth of April R900 due 40 days hence i 
he pays R400 on the loth of May and R300 on the 20th of the- 
same month : on what date ought he to pay the rest 7 
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LI. §,TOCKS. 

24 S. Stook is the name given to the money borrowed by 
-any Government to meet national expenses, or to the Capitals oj 
Trading Companies. 

The money borrowed by a Government is called the l^ational 
or Public Debt. The money lent to the Government is said to 
be in Goverameat Securities or Government Promissory 
Notes in India, and in the Funds in England. A part of the 
National Debt in England is called the Consolidated Annui¬ 
ties or Consols. 

When any Government raises capital by borrowing, it reserves 
to itself the option of paying off the principal at any future time, 
but promises to pay the interest at fixed periods. In India and 
England the interest is paid half-yearly. 

The capital of a Trading Company is divided into Shares, 
generally of Rioo or ;£ioo each ; those who join the company by 
buying one or more of these shares are called Shareholders. 
The shareholders are not required to pay the full price of their 
shares at once, but they have to pay it in instalments, as the 
business of the company progresses and Calls are made. The 
part of the capital of the company, which has thus been paid at 
any time, is called the Paid-up Capital. The profits of the 
company are divided periodically among the shareholders ; and 
the moneys thus received are called Dividends. 

When afi* the capital of acompanjr has been subscribed and the 
company is in need of more capital, it is not usual to issue more 
shares like those issued at first The company generally borrows 
money at a fixed rate of interest and agrees to pay the interest on 
this money before any dividend on the original shares is paid. 
Money so borrowed is called the Prefereuoe Stock of the 
company, the original capital being called the Ordinary Stock. 

The bonds which are given by Joint-Stock Companies, Munici¬ 
palities and similar other bodies for borrowed capital are called 
Debentures. 

243 . Stock is transferable by sale ; but its price varies from 
a variety of causes. When the market valueoiB^ioo stock is Rioo 
cash, the stock is said to be at par ; when Rioo stock is sold for 
R9S, it is said to be at a discount of 2 per cent., or, at 3 
below par ; when it is sold for R102, it is said to be at a 
premium of 2 per cent., or at 2 above par. 

Purchases and sales of stock are usually mada through Brokers 
who generally charge ^ per cent, on the stock bought or sold. 
^hus, if the market value of Aioo stock is R97i, the purchaser 
has to pay R( 97 i+J) and the seller receives R'97i - J). 
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Note. By “the 3 per cents.” or “3 per cent, stock” is meant 
a stock, cm Rioo (or ;{|ioo) of \i(^ich is paid a dividend of &3 
(of £3) per annum, 

M B. Unless the brokerage is mentioned, it need not be taken into 
consideration in working examples iu stocks. 

S 44 .* Example Wbat is the cost of&iSoo stock in the 
4 per cents, at 97si brokerage being ^ per cent. ? 

CostofRioo stock*-R(975 + i)—R98, 

.*.RiSoo.«-R98 x 15 ■-R1470. Ans. 


Example 2. How much stock at 97} (brokerage included) cam 
be bought for R390 ? 

Amount of stock bought for R97i»‘Rioo, 


• • 


• • 


Ri °R 


100 

974’ 


R390‘>-R 


wo X 390 

= R400. A ns. 


N. B. It is obvious that we have nothing to do with the rate of 
interest in any oi the two above examples. 


EXAMPLES. 168. 

1 . P'ind the cost of Raooo of 4 per cent, stock atl95. 

2 . Find the cost of £7.10 in the 3 per cent, consols at 3 below 
par, brokerage being J p. c. 

9 . How much money can be obtained from the sale of R4500 
stock in the Calcutta Municipal Debentures at Ri2 premium ? 
(Brokerage } p. c.) 

4 . Find the price of the 4 per cents, when R800 stock can be- 
purchased for R750. (B. 4 p. c.) 

6. Find the price of the 4^ per cents, when R1700 is obtained 
from the sale of R1600 stock. (B. J p. c.) 

How much stock can be purchased by investing 

6. R1350 in the 4 per cents, at Rio discount ? 

7 . R5062. 8a. in the 5 per cents, at I2| above par ? (B. 4 P-c.) , 

8. ;£69o9. i8r. in the consols at 92} ? (B. 2.r. 6 d. per cent.) 

9 . A person If^s out R3750 in the purchase of 4 per cent. Govt. 
Securities at 93§^ and afterwards sells at 95 | ; what pro6t does he 
make, the usual brokerage being charged on eaclt transaction ? 
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10 . A person buys £1000 3 per cent, stock at ?8|, and sells 
out at 96^ ; how much does hp lose by the transaction ? (B. ^%). 

11 . A person bought Russian 5 per cent, stock at 72, and 
sold it when toe price had sisen to 752, thereby clearing ^65 ; 
how much money did he lay out ? 

12. .'V person holds £4,^00 consols ; if,he sells out at 87^ and 
invests ihe proceeds in the 2} per cents, at 81, how much oi the 
latter stock will he hold ? 

13 . A person invested ;£533o in the 3 per cents, at 91, and 
when they had risen 1 j per cent, he sold out and invested the 
money in the stock of the Dominion of Canada at 102^ ; how 
much Canadian stock does he hold ? 

Example 3. What annual income will be derived from R3725 
of 42 per cent, stock ? 

Income from Rioo stock »R42, 

.■.R3725 . 100. Ans. 

N. B. This is merely a case of finding the interest, where the given 
Stock is the principal. 


Example 4. What annual income will be derived from R2042 
8a. invested in the 4 per cent. Govt. Securities at 102 (B. J%) ? 

Cost of Bioo stock =Rio2^, 

likome on Rio 2^ money >=R4, 


. 

R20422. Ans. 


Example^ A person transfers ftSooo stock from 4 per cent. 
Govt. Securities at gSg- to 6 per cent. Municipal Debentures at 
1.3 tgV > alteration in his income, the usual brtdcerage 

being charged on each transaction. 

Income from the 4 per cents. — R8000 x ^J0»*R32O. 

Money obtained from the sale of 4 per cents.— RSooox^^. 

100 

Income from R131^ invested in 6 per cents.»R6, 


Ri 


-R 


131*' 


• p 8000x9^1 __ X 8000 y 98 J 

too .131^x100 

-R360. 

,*. The alteration in income is Rsfio-Rjao, or R40 tncrease. 
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Example 6. How much money must a person invest in the 4^ 
per cent. Preference Stock of the O. R. Ry. Co. at 94]^ (brokerage 
included) to obtain an annual income of ft6oo ? 

Money to be invested for R4|^ income ■-R94I, « 

• . . .Rr 

.;.. * 4 i ’ 

.B600..rS 414 ^?? 

4 v 

•*& 126 oo . Ans. 

Example 7. Find the price of 4 per cent, stock when from the 
investment of R3900 a person obtains an annual income of R160, 

• brokerage being neglected. 

Cost of stock producing R[6o income-■R3900, 

.*. Ri .“RWiP. 

.. R 4 . 

■“R97J. Ans. 

EXAMPLES. 169 . 

1 . Find the half-yearly dividend on Rj^oo 4 per cent, stock. 

2 . What annual income will be derived from R37250 of 4} per 

• cent, stock, after paying an income-tax of 4^. in the R ? 

3 . What amount of 3} per cent, stock must be bought to 
produce a quarterly income of ? 

4 . What annual income will be derived from the investment 
of R5910 in the.4} per cents, at ^ (^- s%} 

6. A person invests ;£25935 in 3 per cent, stock at 90. If the 
first year’s dividend be invested in the same stock at 91, and the 
■dividend for the second year at 95, what will be his income for the 
' third year ? 

0. If I invest R16420 in the E. I. Ry. Preference Stock which 
pays 5 per cent, and is at 102|, what will tny clear income be, 
after paying an income-tax of 5^. m the R } (B. | p. c.) 

7 . If I lay out R2400 in the 4) per cents, at 96, and after 
receiving the half-year’s dividend sell out when they have sunk 
t6'’94, how much do I gain ? 

8. A person bought Bengal Bank shares at 113, and after 
receiving the half-year’s dividend at the rate of 12 per cent, per 
annum sold out at Ii7i, end made a profit of R178. 8u. in all; 

'how many shares did he buy ? 

8 . If a person invest R18810 in the 4 per cents, at 104}, at 











272 




ARITHMETIC 


what price must he sell out after receiving the half-year's dividends 
to make a profit of R450 ? 

10 . A p>erson transfers ;^iiooo from the 4 per cents, at 92 to 
the 5 per cents, at 110 ; 6nd the alteration in his income. 

11. How much stock can be purchased by the transfer of R4000 
stock from the 3 per cents, at gj to the 3^ per cents, at 96, and 
what change in annual income will be produced by th£ transfer 7 

12 . A person invested R5800 in the 5 per cent. Calcutta 
Municipal Debentures at par, and after receiving the half-yearly 
dividend he sells out at R2^ premium, and invests the entiro 
proceeds in the 4 per cent. Government Securities at 95^^ ; 
what change is made thereby in his income ? 

13 . A person laid out R14500 in the 3| ner cents, at 72^, and- 
when they had fallen to 68 he sold out and invested the money 
in the 4 per cents, at 75^ ; find his gain or loss in income. 

14 . A person has an annual income of R480 from stock in the 

4 per cents. ; this stock he sells out at gji and invests the money 
in a railway stock (paying 5 p. c.) at ii9i.V i alteration- 

in his income. (B. ^ p. c.) 

16 . How much money must a person invest in the 3 per cent, 
consols at 9i| to obtain an annual income of 1000 ? (B. ^ p. c ) 

16 . How much must a person invest in the 4 per cents, at 93! 
in order to have a clear income of R940 after paying an income-tax- 
of 4^. in the R ? 

17 . How much 3 per cent, stock at par must a man sell in order 
to purch^e enough 4 per cent stock at Ii4i^g’ to produce an income- 
of R252, a brokerage of ^ p. c. being charged on each transaction ? 

18 . Find the price of the 4 per cents, when the investment of 
R3750 in them produces an income of Ri 5 o. 

19 . What is the price of the 4} per cents, when a man has an 
income of R270 by investing R7800 in them ? (B. ^ p. c.) 

20 . A man invests ^1570 in the New 4 per cent. Egyptian 
Annuities, and has thereupon a clear annual income of ;£76, 
after paying an income-tax of is, in the ; find the price of the 
Annuities. (B. ^ p. c.) 


Example 8 . What rate of interest is obtained on money 
invested in the 4 per cents, at 79^ ? (B. | p. c.) 

Interest obtained on R80 money =>R4, 

.■.R20 .-Ri, 

.'. ..Rioo .«RS. 

Rateiof interest obtained is 5 per cent. •• 
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Example 9. At what price fiocluding brokerage) would a 
person have to purchase the 4} pe( cents, to get 5 per cent, for his 
money ? 

RS interest on Rioo money, 


Rt .Rao 

« .. R4i R 90 


the stock must be bought at 90. 

Example 10. What is the better stock to invest in, 4 per 
cents, at 95 or 4^ per cents, at 105 ? 

In the first case, interest on R95 money ■■R4, 

in the second case,.R105."Rf, 

. . .....I.. . Rl .. “Rj*!!. 

It will be found that is greater than vr ; and therefore 
the second is the better investment. 

Example ii. A person finds that if he invests his money in 
the 4 per cents, at 98 his income will be R42 less than if he invests 
it in the 5 per cents, at 112 ; find the sum to be invested. 

In the first case, income from Ri "Ritb* > 

in the second case.Ri -”Riiv ; 

/. difference of income fromRi = Rxi7*-RvV'=KTilvT* 

Now, difference of income from Ri, 

Ri -.... 

R42 «. 

or R10976. Anse, 


EXAMPLES. 170* 

What rate of interest is obtained by investing in the 

1 . 4 per cents, at go ? 2 . 3 per cents- at 70 ? (B. | p. c.) 

3 . A person buys ;^8oo 3 per cent, consols at 85, and 
more when they are at 97 ; how much per cept. will he get for Ixis 
money after deducting an income-tax of ia the £ ? 

4 . What rate of interest do I get upon my money, if I buy 
Railway Shares of R75 each (which pay 4 per cent.) at 85 and pay 
an income-tax of 4p» in the R ? 

6. At what pric^ would a person have to purchase the 4 per 
cents, to get 5^ per cent, on his money ? 

e. What is the price of stock, when the 4^ per cents, pay 
interest at the rate of 6 p. c. on the money invested ? (B. | p. c.) 

C. A 18 • 
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7 . When the 4 per cents, are at S 3 , what ought to be the 
price of the 4^ per cents, to gixe the same rate of interest ? 

6. A man invested in the 4 per cents. ; if, after deducting an 
income-tax of tp. in the rupee, he obtained 4j^ per cent, interest 
on the money invested, at what price did he buy ? 

9 . If Bank stock bought at 14 per cent, discount pay 6^ per 
cent, on the investment, how much per cent, would it pay if it 
were bought at 28 per cent, premium ? 

10 . Which is the better investment, 4 per cents, at S2 or 
5 per cents, at 102 ? 

11 . Which is the better stock to invest in, 3^ per cents, at 
82^ or 4 per cents, at 100^ ? (B. ^ p. c.) 

12 . Find the difference per cent, in income between investing 
in the 4 per cents, at 88 and 4^ per cents, at 90. 

13 A person finds that if he invests his money in the 4^ per 
cents, at 96 his income will be greater by Rio than if he invests 
it in the 4 per cents, at 88 ; find the money to be invested. 

14 . By investing a certain sum of money in the 3 per cents, at 
75 a man gets ;£s.i3.4 less in income than he wouldget by investing 
the same sum in the 3^ per cents, at S4 ; dnd the sum invested. 

MISCELLANEOUS EXAMPLES. 171 . 

1 . A person invested money in the 4 per cents, when they 
were at 95, and some more when they were at 90 ; hnd the 
advantag% per cent, of the second purchase over the first. 

2 . A person invests R16600 in the 3 per cents, at 83, and 
when the funds have risen 7 per cent, he transfers J of his capital 
to railway stock at ; what dividend ought the latter to pay 
that he may thereby increase his income by Rso ? 

8. Which is the better investment, /1256 in the 3J per cents, 
at 87, or in the railway shares at £,%<) per share, the dividends in 
the latter case being 3I per cent, on the sum invested ? 

4 . A person possesses ^3300 3 per cents., which he sells at 
99I ; he invests the proceeds in railway shares at ^^56 a share, 
which shares pay 5 per cent, interest on ^45, the amount paid on 
each share. By how much is his income altered by the transaction ? 

6. A person has Rsooo stock in the 3 per cents, which be 
sells and re-invests in the 34 per cents, at 87^ and increases his 
income by ft5 » find the price of the 3 per cents. 

6. By selling ;£i5oo 3 per cents, at 95 and re-investing it 
I increase my income by ;^I5 a year. If the^dividend on the new 
shares is 8 per cent., what is the price of them ? 

7 . SVhat sum must be invested in the 3 per cents, at 90 to* 
amount in 23 i years at simple interest to ;£32io cash ; the price of 
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■the stock remaining unchanged ? How many years sooner would 
the amount be realized if the price of the stock rose to 96 ? 

8. A gentleman-in India has bpen receiving 12 per cent, on 
his capital; he goes to England, invests it in the 3 per cents, at 
94I, and his income in England is ;^240o a year ; what was his 
income in India ? (;£i«Rio). 

9 . How much 3 per cent, stock must be sold at 87to pay the 
present worth of R164S. 14a. due 10 months hence, at 3J percent. ? 

10 . Municipal Debentures are at 119 when the Government 
-Securities are at 93J, what should be their price when the Govern¬ 
ment Securities arc at ? 

11 . What is the price of the 4 per cents, when of the sum 
invested is received as annual interest after deducting an income- 
tax of 4 pies in the rupee ? 

12 . A person invests &23800 partly in a 4J per cent, stock at 
- 97 ^ and partly in the 3 per cents, at par : if he holds twice as 
much 3 per cents, as 4^, find the income that he obtains from the 
whole investment. 

13 . A man having money invested in the 3 per cents., from 
which he derives an income of £^64, sells out at 90, and invests 
in shares that pay 5 per cent, interest ; if his income be now 
increased by ;^336, at what price does he buy the shares ? 

It. What sum must have 1 invested in the 3g per cents, at 
91 if, after investing ^^4000 more in the 3 per cents, at 75, and 
paying an income-tax of yif. in the jC oQ "ly total gross receipts, 
1 find my net income to be .£524. Sr. ? 

16 . A person who has a certain capital calculates that if he 
invest half his capital in the 3 per cents, at 90, and half in the 4 per 
cents, at par, his total income will be Riioo ; what is his capitalr 

18 . A invests ;^3Soo in buying equal amounts of 3 per cents, 
at 78^ and 6 per cents, at 109|. B invests the same sum, half in 
one stock and half in the other. Find (i) the difference in their 
incomes, (ii) the ratio of their rates of interest. > 

1 7 . Four per cents, are at 95, and 4^ per cents, are at 105. 
One person buys R200 stock in each, and aimther person invests 
eli200 in each : compare the rates of interest obtained by the two 
on their whole investments. 

18 . A shareholder receives one year a dividend of 10 per cent, 
on his stock and pays an income-tax of 4 pies in the rupee. The 
next year he receives a dividend of 12 per cent, and pays an 
income-tax of 5 pies in the rupee. If his income is R394 .5.4 
more in the latter than in the former year, how much stock does 
he hold ? 

18 . 20 shares in a. company are worth Ri6co when the 
dividend is at the rate of 5 per cent. ; how many shares ought to 
be worth R960 when the dividend is at 6 per cent. ? 



276 


arithmetic 


20 . A person invested S2800 in the purchase of 4 per cents, 
at 90 and 4^ per cents, at 95.' If his total income is R130, how 
much of each stock did he buy ? 

21 . A man invests ^1600 In the 4 per cent, stock at 80 and 7^ 
per cent, stock at 125 ; what sums must he invest in the respective 
stocks to mtdce sf per cent, on bis money ? 

22 . A person, by selling 4 per cents, at 87 and investing the 
proceeds in the 5 per cents, at 96, finds that his income is increased 
by R17 : how muAi 4 per cents, did he sell ? 

23 . 4 per cent, stock, bought at is held for 6 months at 
the end of which time the interest is paid ; it is then sold at the 
same price at which it was bought : find the rate per cent, per 
annum of interest obtained for the money used. (Usual brokerage.) 

24 . A person invests R255 in the 4 per cents. atSj, and sehs 
part of his stock when they have risen 5 per cent, and the remain¬ 
der when they have fallen 8 per cent. ; he lost Rix by the tran¬ 
saction : how much stock did he sell out at first ? 

26 . 5 per cent, stock is sold at 108, and with the proceeds 

4 per cent, stock is bought at 91^ ; after a time 4 per cent, stock is 
sold at and the original stock purchased at 109, leaving a profit 
of K109 on the transaction ; find the amount of 5 per cents, sold. 

26 . If the 3 per cents, be at 95, and the Government offer to 
receive tenders for a loan of ;£5,ooo,ooo, the lender to receive 
£^j00ofioc^ stock m the 3 per cents, together with a certain sum'in 
ihe 3i per cents., what sum in the 3J per cents, ought the lender 
to accept ? 

27 . The present income of a railway company would justify a. 
dividend of 6 per cent, if there were no preference share ; but as 
^[50,000 of the stock consists of such shares which are guaranteed 

per cent, per annum, the ordinary shareholders get only 5 per 
cent : find the amount of the ordinary stock of the company. 

28 . A person buys 6 per cent, bonds, the interest on which is 
payable yearly and which are to be paid off at par i year after the 
time of purchase ; if money be worth 5 per cent, what price 
should be given for the bonds ? 

Lll. EXCHANGE. 

845. 'Eicobange means the giving or receiving of a sum of 
money of one country equal in value to a given sum of money of 
anoth^pr country. * 

The par of exchange between two countries denotes the ' 
intrinsic value of a coin of one country, as estimated in terms of a 
coin of the other country. 
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The oouree of exchaloge is the actual or markeiable value 
at any time of a coin ot one country, as estimated in terms of a 
coin of the other country. 

Thus, the quantity of gold in the' English Sovereign being 1*261 
times the quantity of gold in the French Napoleon, at par of ex¬ 
change is equal to 1*261 Napoleons ; but in the course of ex¬ 
change £i may be equal in value to a little more or less than i*26z 
Napoleons. 

Arbitration of exchange is the determination of the rate of 
exchange, called the arbitrated rate, between the first and last 
of a given number of places, when the rates of exchange between 
the first and second, the second and third, etc., of these places 
are known. 


1846 . Money transactions between one country and another 
are usually carried on by means of Foreign Bills of Exchange 
or briefly Foreign Bills. 

The following is the usual mode of proceeding : 

Suppose I want to transmit ;^ioo to a merchant in London. 
I go to a banker and buy a bill for the given amount, payable in 
London, at the current rate of exchange ; 1 then send the bill to 
the merchant in London, who presents it to the person on whom 
it is drawn and receives the amount. 


® 4 T. The following table gives the principal foreign monetary 


systems. 

France ^ 

Belgium y 

I franc 


100 

centimes ' 

Switzerland J 
Italy 

I lira 


100 

centesimi 

Spam 

I peseta 


100 

centimes I 

Greece 

I drachme 

xs 

100 

lepta 

Servia 

I dinar 

= 

100 

paras 

Bulgaria ... 

I leva 

= 

(OO 

scocinkis 

Roumania ... 

I ley 


100 

banis 

Germany ... 

1 mark 


100 

pfennige 

Austria 

I florin or gulden 

* 

100 

kreuzers 

Turkey ... 

I Turkish pound 


100 

piastres 

Holland ... 

I florin 


lOO 

cents 

Portugal ... 

I milreis 


1000 reis 

Sweden 1 
Norway 

I crown 


100 

ore 

Denmark- J 
United States 

I (foliar ($) 


100 

cents 

Hussia 

1 rouble. 


100 

kopecks 

China 

1 tael -10 mace 


100 

candareens 

Japan 

1 yen 


100 

sen 



= 11 

— IS. 11 hi. 

= i8j. o|t/. 

= If. 8/^. 

■“If. o|rf. 

= 4J. 2/f. 

= Ri. 12. 3 

=R 3 . 

—Ra. 7.6. 
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Note. In the countries whose names have been printed in 
italics in the above table, as.in India, the standard coins are silver ; 
in Ensfiand the standard coin isgold ; hence the value of theRupec^ 
etc , in English money varies with the amount of silver which can 
be bought for a gold sovereign. For some years past the value of 
silver as compared with gold has been steadily declining. A few 
years a^o a Rxipee was equal in value to about 2s, ; now it is 
equal to is. 6 A 

Example!. Calculate the far of exchange between the^ 
sovereign and the rupee, supposing pure gold to be worth 15 times 
Its weight of pure silver, having given that 4^48 sovereigns are 
coined from i lb. Trov of standard gold, fine, and that a rupee- 
weighs 180 grains of silver and is fine. 


.1 12X20X74 

The sovereign weighs —-ttj— gr. or 


12x20x8x40 




er. 


and therefore it contains x gr. or gr. 

of pure gold. 

The rupee weighs 180 gr. ; and therefore it contains (180x JJ.) 
gr. or 165 gr. of pure silver, which is equivalent to Y/ 

II gr. of pure gold. 

Now the number of rupees equivalent to a sovereign is the 
same as the number of times ii gr, is contained in gr» 

Hence the sovereignrupees 
^ —io’27.-rupees. 


Example 2. Find the relation between the rupee and the- 
shilling as determined from the intrinsic value of the two coins ; 
having given that a rupee weighs 180 grains, and is fine ; and 
that I lb. Troy of silver, H fine, is coined into 65 shillings. 

We find, as in the preceding example, that the rupee contains 
165 gr. of pure silver. The shilling contains gr. 

8 ^' of pore silver 

I rupee =*(165shillings 
»2'043—shillings. 


Example 3. 
rupee. 


L 


Exchange R; 50 for English money at ij. 8rf. per 

Ri =» IS. 8d., 

R5So=ij. 8dr.X55o 

";£4S« 8rf. Anf. 


Example 4. Determine the course of exchange between India, 
and England, when Indian money is at a _ discount of 25 p. c.,. 
having given that at par i rupee>2 shillings. 
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[Indian money bein^ at a discount of 25 p. c. means that it is 
worth 25 p. c. less English money’than it would be if it were at 
par.] 

At par Ri«“2j., ' 
at 25 p. c. disc. fii—2J.-J of 2s. 

* =*ij. 6rf. 

The course of exchange is is, 6d. per Ri, 

. Example 5. If the rate of exchange between Calcutta and 
London is at is. ^d. per rupee, and that between London and 
Paris is at 25 ft’ancs per £1, what is the arbitrated rate 0/ 
exchange between Calcutta and Patis ? 

Rl*=ij. francs<=2i\francs. (See Art. 205.) 

.'. The required rate is 2^^ francs per rupee. 

EXAMPLES, ns. 

1 . Convert R37S2 to English money, the course of exchange 
being is. s^d. per R. 

2 . Exchange £329. 7s. td. for Indian money at Rii. 4a. per 

3 . A Spanish pistole is worth i^s. and an Austrian ducat 
9;. 5^. ; how many ducats are equivalent to 226 pistoles ? 

4 . A French Napoleon or 20-franc piece is worth ;£79 ; 
find, to the nearest larthing, the value in English money of 
I23’2i francs. 

6. A bill bought in Calcutta is. td. a rupee, is sold in New 
York at 4.;. 3d. a dollar ; determine the course of exchange 
between New York and Calcutta. 

6. If £3 =20 thalers ; 25 thalers =93 francs ; 27 francs 
scudi ; and 62 send! 135 gulden ; how many gulden can I 

get in exchange for £ii ? 

7 . Find the arbitrated rate of exchange between Vienna and 
Calcutta in rupees for i florin, when the exchange between 
Calcutta and London is R3 for 5.;., between London and Paris is 
25 francs for £l, between Paris and Berlin 5 francs for 4 marks, 
and between Berlin and Vienna 2 marks for 1 florin. 

8. If a thaler is equivalent to 40 kreuzers, 10 silber-groschen 
and half a gulden, and if 30 silber-groschen make a thaler and 60 
kreuzers make a gulden, how many gulden lire worth b thalers ? 

9 . If Ri in England exchanges for is, and if £i in 

India exchanges for R13. 5<i. tp., hew much do you lose in R960 
by the two exchanges ? 

10 . A person in Calcutta wishes to remit a debt 0(240 dollars 
to New- York when the exchanges are 1 dollarBiRa. 130., 
Ri.»ir. td. and 25.r.a-6 dollars. Is it more advantageous for him 
to remit directly to New York or circuitously through London ? 
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11 . A merchant is London,is indebted to one at Petrograd 

15C00 roubles : the exchange between Petrograd and London 
is sod. per rouble, between Petrograd and Amsterdam gid. FI. 
per rouble, and between Amsterdam and London 36^. 3d. FI. per £ 
sterling. What difference will it make if the London merchant 
is drawn upon through Amsterdam or direct-? ' 

12 . If in London 1 get I for 25 francs 20 centimes, what 
shall I gain or lose per cent, by taking French money into 
Bavaria when the exchange is ii gulden 40 kreuzers for /i, and 
8 gulden 20 kreuzers for a Napoleon ? (i Napo.*"2o fr.; i tr.^ioc 
centimes ; i guld.>=6o kreuz.) 

13 . The Indian bazar maund is equal to 82| Ib. Avoir., and 
the rupee is equal to 2s. If i md. of wheat cost Bs, what will be 
the price in English money of 1 cwt. ? 

14 . Exchange 380 dollars for English money when it is at a 
discount of S per cent., given that at par i dollar=4J.j^2</. 

15 . Exchange B660 for English money when it is at a 
premium of 10 per cent., it being given that at par Bi — u. lold. 

10 . If India exchanges with England at a loss of 15 per cent, 
when the course of exchange is is. sd. per R, what is the par of 
exchange ? 

17 . A merchant in Calcutta wishes to remit to London B900, 
a rupee being equal to 2s. ; for what sum in English money must 
he draw hi| bill when bills i?» London are at a premium of 12^ 
per cent. ? 

18 . I pay Rsiooo to a bank for a bill of exchange payable in 
London. The rate of exchange is is. lo^d. for the rupee, and 
the bank charges me 2 per cent, on the amount payable in 
England. How much will my agent in London receive ? 

19 . A person in London owes another in Petrograd 460 
roubles, which must be remitted through Paris. He pays the 
requisite sum to his broker when the exchange betwe^ London 
and Paris is 23 francs for I, and between Paris and Petrograd 
2 francs for one rouble. The remittance is delayed until the rates 
of exchange are 24 francs for ;^i, and 3 francs for 2 roubles. 
What does the broker gain or lose by the transaction ? 

20 . The exchange of Calcutta on London at 3 months is 
IS. 4id. per R ; find the exchange at sight, reckoning 5 per cent, 
per annum. 

21 . Calculate the par of exchange between the gold mohur, 
weighing 180 grains, fine, and the U. S. eagle, weighing 258 
grains, 1*0 fine. 

22 l» Calculate the par of exchange between the Napoleon and 
the rtipee. supposing pure gold to be worth 15 times its weight 
of puis silver; being given that 16197} grains of French standard 
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gold, fine, is coined into 155 Napoleons, and that a rupee 
contains 180 grains of silver, fine. 

28 . From 3465 grains of fine silver are coined 14 thalers ; 
6nd the value of a thaler, when a pound Troy of Indian standard 
silver, of.which 11 parts cut of I2 are fine, is worth &32. 

24 . If 1 lb. of English standard silver, of which 37 parts in 
40 are pure silver be worth 62^., find the value of a Hyderabad 
rupee which weighs 7 dwt. 17 gr., and has a fineness of 30 parts 
in 31. 

25 . The gold coinage of one nation contains i part of silver 
to II parts of gold ; that of another nation, 1 part of silver to 23 
parts of gold. It is found that 59 of the first weigh as much as 
123 of the second. The intrinsic value of silver is one-sixteenth 
that of gold. Determine the par of exchange. 

LIII. METRIC SYSTEM AND DECIMAL COINAGE. 

IS 48 . The Metric System of weights and measures, which 
originated in France, has been introduced to a greater or less 
extent into almost all the countries of Europe. It is also nearly 
always used in scientific treatises. 

The Tables of weights and measures in the metric system 
are constructed upon one uniform principle, by attaching the 
following prefixes to each of the wn/s. 

Greek Prefixes. Latin Prefixes. 

Deoa means 10 times. Deoi means loth part of. 

Heoto „ 100 „ Cent! „ looth 

Kilo „ 1000 „ Mini „ loooth 

Myria .. loooo 

In this system the fundamental unit of length is the Metre, 
whence the system is called the metric system. The metre is 
equal to 39*370... inches, and was originally taken to be the 
ten-millionth part of a quarter of the terrestrial meridian. An 
error has however been since found in the measurement of the 
terrestrial meridian, and the metre therefore is not exactly the 
length it was stated to be. The metre was computed to be 
39*37079... inches. The latest determination makes it 39*370113... 
inches, but the last two figures are uncertain. 

Table. 

10 millimetres (mm.) — i centimetre (cm.). 

JO centimetres i decimetre (dm.). 

10 decimetres =« 1 metre (m.). 

10 metres =• 1 decametre (Dm.). 

10 decametres — i hectometre (Hm.). 

JO hectometres — l kilometre (Km.). 

10 kilometres — 1 myriametre (Mm.). . 



382 


ARITHMETIC 


I metre «= 39 f inches nearly >->about yards ; i inches' 

nearly; i dm. »4 inches roughly; i kilometre »about Slurlongs. 
I inch»2‘54oo...centimetres. 

Example. 23564 m, 7 dm. 9 cm. 8 mm.n23564798 mm. 

““2356479*8 cm,«235647'98 dm.—23564798 m.«2356*4798 Dm. 

=235‘64793 Hm.=23‘56479S Km.=2*3564798 Mm.—2 Mm. 

3 Km, 5 Hm. 6 Dm. 4798 m. 

The unit of area is the square metre. In measuring land 
the unit used is a square dcametrcy called an are, and the only 
multiple and submultiple used are the hectare ( — 100 ares—a 
square hectometre) and the ( — of an are —a square 

metre). 


Table. 


100 sq. millimetres (mmq.) 

ICO sq. centimetres 

100 sq. decimetres 

100 sq. metres 

100 so. decametres 
* 

100 sq. hectnmetres 
100 sq. kilometres 


I sq. centimetre (cmq.). 

I sq. decimetre fdmq.). 

I sq. metre (mq.). 

1 sq. decametre (Dmq.). 

I sq. hectometre (Hmq.). 
I sq. kilometre (Kmq.). 

I sq. myriametre (Mmq.). 


I centiare (ca.) = i sq. metre, 

joo centiares = i are (a.) [=i sq. decametrel 

100 are% = i hectare (ha.) [=»i sq. Hm.J 

I sq. metre = isso’o sq. inches ; i sq. inch—6'45i6 sq. centi¬ 
metres. 

I are = io76‘4 sq. feet nearly ; i hectareacres roughly. 

Example 2 Dmq. 64 mq. 9 dmq. 34 cmq.=2640934 cmq. 
= 26409‘34 dmq.=264'0934 mq. = 2‘640934 Dmq.—*02640934 Hmq. 
= *0002640934 Kmq. 

Example 2. 73204 ca, —732*04 a.—7*3204 ha —7 ha. 32 a. 4 ca. 

The unit of volume is the cubic metre. The multiples of 
the cubic metre are seldom used. In measuring wood the cubic 
metre is called a stere, and lo steres make a decasiere. 

Table. 


1000 cu. millimetres — .1 cu. centimetre, 

xooo cu. centimetres = i cu. decimetre. 

' 1000 cu. decimetres — 1 cu. metre. 

I cu. metre —I stere ; 10 steres—decastere. 

I cu. metre or stere—35*3 cu. feet (nearly). 

ExampUfS 27‘03S67 cu. m.—37035*67 cu. dm.—27035670 cu. cm. 
*27 cu. m.'3S cu. dm. 670 cu. cm. 
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The unit of capacity, both for liquids and dry goods, is the 
litre, and is equal to a cubic decimetre. 

Table. 

• 

10 millilitres (mL) « i centilitre (cL)» 

— I decilitre (dl.), 

>» I litre (lit,). 

I decalitre (Dl.). 

T hectolitre (HL). 

= I kilolitre (Kl.). 

Since i Htre«i cubic decimetre, looo litreskilolitre, and 
looc cubic decimetres = I cubic metre, l kilolitre»*i cubic 
metre. 


JO centilitres 
lo decilitres 
xo litres 
10 decalitres 
TO hectolitres 


T litre"* 61 * 024 ... cu. iDches-=i759.,. pints = i| pints nearly ; 
I kilolitre “SS'S cu. feet (nearly). 

Example. 3025‘407 lit.30254-07 dL = 302 S 407 cl.«3025407 ml. 
= 302-5407 DL = 30*25407 HL = 3*025407 KL = 3 kl 2 DL 5 lit. 4 
7 ml. 

The unit of weight is the gram {or gramme) which is the weight 
of a cubic ceniimetre of distilled water at its maximum density. 

Table. 


10 milligrams (mg.) 
lo centigrams 
10 decigrams 
lo grams 
TO decagrams 
10 hectograms 
10 kilograms 


= I centigram (eg). 

= I decigram (dg.). 

= I gram (gr.). 

= I decagram (Dg.). 

= I hectogram (Hg.). 

= I kilogram (Kg. or Kilo.)* 
“ I myriagram (Mg.). 


Since i litre = 1000 cubic centimetres, and i kilogram = ioco 
grams, the weight of a litre of water =>=i kilogram. The 
weight of a kilolitre (i cubic metre) of water is 1000 kilograms 
and is called a ionreau de mer or mtilier, A quinial^xoo 
kilograms- 


I gram= I5*432... grains or 15^ grains roughly ; i kilogram = 
2*2046... lb. Avoir. =2! lb. Avoir, nearly. 

tS 48 a. The Metric units, with their relations with one 
another and their equivalents in British units, are collected 
together below fof ready reference. 

I. Unit of Length is the Metre =39*370113...inches 

= 39| inches nearly. 

II. Unit of Surface is the Are =i sq. decametre 

• =1076*4 sq. feet nearly 

= ^jy acre roughly. 

Ill. Unit of Volume is the Stere cu. metre 

”3S“3 cu. feet nearly. 
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IV. Unit of Capacity^ both for liquids and dry goods, 

IS the Iiitre^i cu. decimetre 

=6i‘024...cu. inches 
= i 7 S 9 *”P>nts or ij pints nearly 
= *22 gallons nearly. 

V. Unit of Weight is the Qram^the weight of a cu, centimetre 

of distilled water at 4*C. 

= 15*432.-grains 
= i5i grains nearly 
' = *0022.-lb. Avoir. 

French Money. 

10 centimes (c.) = i decime. 

10 decimes = I franc (fr.). 

Accounts are kept in francs and centimes only ; thus “32*78 
francs’’ is read 32 francs 78 centimes. 

The Franc is a silver coin composed of 9 parts of silver and 
: part of copper, and weighs 5 grams. It is equal to 94^* nearly. 
The Nepoleon is a gold coin=20 francs. 

The Proposed Decimal Coinage of Great Britain. 

10 mils (m.)=i cent (c.); 10 cents = i florin (f.) ; lo florins =;^i. 

tS 40 . The great advantage of a decimal system of weights and 
measurea is, as we have seen, that a compound quantity can be 
reduced ro a simple quantity, and vice wrja, without going 
through the processes of multiplication and division. Hence 
compound rules are replaced by the corresponding simple rules. 

Example 1. Express 7 hectares 34 ares 6 centiares as a 
decimal of a sq. kilometre. 

7 lia. 34 a. 6 ca. = 734o6 ca.=734o6 sq.metres=734*06 sq.decametres 

= 7-3406 sq. hectometres =*073406 sq. kilometres. 

Example 2. A wheel makes 1230 revolutions in passing over 
2 kilometres 5 hectometres 9 metres 2 decimetres ; what is its 
circumference ? 

2 Kin. s Hm. g m. 2 dm. = 25og*2 m. j 2509*2-5-1230=2*04 ; 
.*.the circumference reqd.=2*04 metres=2 metres 4 centimetres. 


Example 3. A cubic foot of alcohol weigl\s 94 lb. ; find the 
weight of a litre in grams, supposing a litre to be equal to *035 
cu. ft., and a gram 15*43 grains. 

Weight of a litre of alcohol=*o35X94 lb. 

=*035X94Xydoo grains 


•035x94x7000 
15’43 


grams 


= 1492 5...grams. 
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Example Cloth is sold at 21 fr. 80 c. per metre ; what is 
the corresponding price per yard in English money, if ;£i be 
worth 25 fr. 2S,c. ? [l. metre— 39'37 inches.] 


I yard—36 inches 



s- 


cos t of 1 yard 


36 


39-37 

36x2 180 

39‘37 


metres 


centimes®*;^ 


36x218 0 
3937 X 2525 


gld. nearly. 


Example 5. Add together £,’^. 7f. 2c. 3m., ^9. 2f. o c. 4m., and 
7 f. 3 c. 

mils 

3723 

9204 

73 0 

13657 mils = £13. 6f. 5c. 7m. Ans. 

Example 6. Multiply 7f. 9c. 3m. by 32. 

mils 

793 

_32 

1586 

25376 mils = ^25. 3f. 7c. 6m. A/is. 


% 50 . We can easilya sum expi'essed in s. d. 
and change decimal coinage into £. s. d. 


Example 1. Express £7, isj. 7\d. in decimal coinage. 

41 _^ 

I2j_ 7 J_ 

20!_1 5*625 

I ;£77*ii25=;£7. 7 f. 8c. i'25m. Ans. 
Express £9. 3f. Qc. 8m. in £. s. d. 

£939^ 

20 

, s. 7*960 
12 

d . 11*^0 

£ 9 . 3f. 9C. 8m.=-;^9. 7J. 


Example 2. 
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EXAMPLES. nSo. 


Reduce 

1. 2305000 millimetres to kilometres. 

2. 304007 ceatimetres to kilometres, etc. 

3 . 1203270 millimetres to decametres, etc. 

4. 75 kilometres 7 decametres 3‘05 metres to millimetres. 

5 . 3070‘5o 86 decametres to kilometres, etc. 

6. 23 sq. kilometres 8 sq. decametres 7 sq. metres to sq. 
metres. 

7 . 50 sq. kilometres 6 sq. hectometres 4 sq. metres to sq. 
-decametres. 

8. 40740 centiares to hectares, etc. 

9 . 8 hectares 7 ares to centiares. 

10. 36'307 sq. hectometres to hectares, etc. 

11. 3012035 cu. centimetres to cu. metres, etc. 

12. 5 cu. metres 27 cu. decimetres 4 cu. centimetres to cu. 
millimetres. 

13 . 40700302 millilitres to kilolitres, etc. 

14 . 3040600 centigrams to myriagrams, etc. 

15 . 13^ centimes to francs, etc. 

10 . A man walks 7‘92 kilometres in 2 hours j how many 
metres does he walk in a second ? 

17 . The circumference of a bicycle wheel is 4 metres 8 centi¬ 
metres ;how many times will it revolve ingoing 16*03kilometres ? 

13 . If 25 horses eat 676 kilo. 575 gr. of corn in 9 days, how 
long will 240 kilo. 560 gr, serve 16 horses ? 

19 . The weight of 226 equal parcels is i tonneau 921 kilo¬ 
grams ; find the weight of each. 

20 . If 27 decalitres 8 centilitres of wine cost 67 francs 52 
centimes, find the cost of 15 litres. 

21 . An estate containing 30 hectares 50 ares is divided into 
1000 fields of equal area ; fand the area of each. 

22 . How much wheat at 19 francs 55 centimes per hectolitre 
ought to be given in exchange for 312 hectolitres 80 litres of 
barley at 1 franc 25 centimes per decalitre ? 

23 . Express a yard in terms of the metre,' supposing a metre 
to be equal to 39*37 inches, 

24 . Express a kilometre as a decimal of a mile, if a metre be 
39*37 inches. 
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^ 25 . The standard height of the barometer is 760 mm. Find 
this height in inches, [i metre >*39*3701 inches.] 

26 . Express a pound Avoir, in grarns^ a gram being equal to 
I5“43 grains. 

27 . _ If a cubic inch of air weigh ‘31 grains, what will be the 
weight in ^rams of a litre of air, having given that a cubic metre 

equal to 3S'3 cubic feet, and a gram 15*43 grains. 

28 . A gallon of water weighs 10 lb. ; find its volume in cubic 
centimetres, supposing a kilogram to be «qual to 2^ lb. 

29 . Mahoganv is 55 lb. to the cubic foot ; find the weight of 
a decastere of Mahogany in tonneaux and kilograms, supposing 
a cubic metre to be 33*3 cubic feet, and a kilogram 2^ lb. 

80 . An inch is 2*54 centimetres, and a kilogram is 2'2 lb. ; 
find the pressure of the atmosphere in grams per sq. centimetre, 
supposing it to be 15 lb. Avoir, to the square inch. 

31 . If a kilolitre be 220 gallons, find the value in English 
money, of a pint of liquid which is worth 33 francs the decilitre, 
1200 francs being equal to ;^47. 

32 . A decimetre is equal to 3*937 inches, and a cubic inch cf 
water weighs 252'4S grains. Express a kilogram in pounds Avoir, 
correct to two decimal places. 

33 . A gallon contains 277*274 cubic inches, a cubic deci¬ 
metre is 61 cubic inches and a kilogram is 2j^ lb. ; calculate the 
weight in pounds of a gallon of water. 

34 . The area of a room is 43*68 sq. metres, and its length 
is 832 centimetres ; find its breadth. 

36 . Find the length of a piece of ribbon which has a surface 
of 15*75 sq. dm., and which is 1*5 cm. broad. 

36 . Find the value per metre of cloth, when a piece 37 m. 
2 dm, 5 cm. long is worth 186 fr. 25 c. 

37 . Find the number of cubic centimetres (i) in a litre, 
(2) in a stere. 

38 . A plank is 3 m. long, 5 dm. broad and 2-5 cm. thick ; 
find the volume of the plank. 

39. A room is 7*24 metres long, 4*21 metres broad, and 
contains 221921600 cubic centimetres of air ; find the height of 
the room. 

40 . Find the weight of a litre of water in grams. 

• 4 

41 . Given that i lb.»7ooo grains, and i gram=i5‘4 grains, 
find the number of grams in an ounce, correct to 2 decimal 
places. 
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42 . Sfecific grcpviiy of a substance being the ratio of the 
weight of any volume of the substance to the weight of the same 
volume of water, 6nd the specific gravities of mercury and 
alcohol, having given that a decalitre of mercury weighs 136 
kilograms and a centilitre of alcohol weighs 8 grams. 

43 . A plate of iron 55 cm. long and 43 cm. broad weighs 
26961 grams. Find the thickness of the plate, if iron is ^“6 times 
as heavy as water. 

44 . If a gallon of water weighs 70,000 grains, and i kilo¬ 
gram =15432 grains, how many times can a litre measure be 
filled from a 3-gallon cask and what decimal of a litre will be left 
in the cask ? 

46 - If the weight of a cubic foot of water=62^ lb., and 
I kilogram = 2'2 lb., find the number of cubic feet in a cubic 
metre. 

46 . Reduce ; m. 2 dm. 3 cm. to yards, feet^ and inches, 
taking i metre as equal to 39'37 inches. 

47 . Find the area of a field 145 metres long and 84 metre'* 
broad, and express it in ares. 

48 . A cistern 12 metres long and 7 metres.wide holds 103656 
kilograms of water. Find the depth of the water. 

49 . Given that a cubic foot of water weighs 1000 ounces, 
and an inch = 2“54 centimetres, find the nearest whole number of 
grams in i lb. 

60 . G^’-en that iron is 7-5 times as heavy as water, find the 
weight in kilograms of a sheet of iron 3-4 metres long, 2*5 metres 
broad and i centimetre thick. 

61 . A rectangular cistern 3'2 metres long and 2*3 metres 
broad has a capacity of 11040 litres. Find the depth of the 
cistern. 

52 , If I franc = 9'4 annas, and i kilogram=i'07 seers, find 
in francs the price of a kilogram of an article which costs a 
rupee a seer. 

63 . A sq. yard=*84sq. metre, and = francs. An 
estate measuring 1848 hectares is sold for five million francs. 
What is this in pounds per acre ? [i acre = 4840 sq. yd.] 

64 . A room is 18 metres long and 9 metres broad. Find the 
area in^uare yards (correct to two places of decimals), taking a 
metre t^e equal to 39*37 itches. 

56 . A room is 10 feet 6 inches long, and $ feet 4 inches 
broad. Find its area in square metres, taking a metre as equal 
to 39*37 inches. 

50 . Given i metre = 39*37 inches : 

(i) Expre£:S an inchin centimetres correct to two placfes 
of decimals. 
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(ii) Express a sq, metre in sq. inches correct to two places 
of decimals* 

(iii) Find the nearest whole number of cubic inches in a litre* 

(iv) Find the nearest whole number of litres in a cubic foot. 

67 . Given i inch=»2'>; centimetres approximately,the weight 
of a cubic foot of water=»62i lb., and i lb. =7000 grains, find the 
nearest whole number of grains in a gram. 

68. Givbn I gram«i5‘43 grains approximately, and i tola 
*■100 grams, express a seer of So tolas in grams, correct to two 
places of decimals. 

59 . Find the weight of a hectolitre of mercury which is 13*6 
times as heavy as water. 

60 . Given r gram=r5’432 grains, i lb. = 7000 grains, and 
I 5eer= 14400 grains, shew that, approximately, 5 kilograms 
■=11 lb., and 14 kilograms = iS seers. 

61 . Given i metre= 39'37 inches, shew that 981 centimetres 
-«32 feet nearly. 

02 . The driving wheel of a locomotive is 12*5 metres in cir¬ 
cumference, and it makes 2*5 revolutions iji a second ; how long 
will it take to travel 100 miles, if i mile = i'6 kilometres. 

63 . Find the value of 

0*34 kilogiams +9*4 grams + 000 milligrams as the decimal 
of a pound ; given i gram=* 15*432 grains, and i lb, = 7000 grains. 

04 . Find, to the nearest litre, the content of a tank 3'2i 
metres long, 2*15 metres broad, and 54 centimetres deep. 


LIV. INVOICES AND ACCOUNTS. 

851 . (i) Spechnen of an lnv( ice, 

Calcutta, April 23, 1889* 


Charles Smith, Esq., 

Bought of William Moran & Ca, 

7, Bankshall Street, 


8 yd. of fiannel at Ri. per yd. ... 

20 

, 

0 

P^ 

0 

10 yd. of calico^t 3a. tp, per yd. ... . 

2 

3 

0 

2 pairs of gloves at Ri. 9a. <ip, per pair. 

! 3 

3 

I 6 

R 


16 16 


C, A, J 9 
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(ii) Specimen 0/ an Account, 

Calcutta, June 30, 1389. 

Charles Smith, Esq., 

To William Moran & Co., 

7, Bankshall Street. - 


iii89 

# 

“S" 

a* 

A 

April 23, 

To goods, as per invoice. 

IS 

6 

6 

May 7, 

'Fo ditto ••• 

3 

7 

3 

•• 13, 

*1*0 ditto ••• ••• ••• 

9 

0 

0 

June II, 

*1*0 ditto ••• ••• 


7 

fi 


R 

28 

5 ~ 

_ 3 _ 


(iii) Specimen of a Detailed Account. 

Calcutta, June 30, 1889. 

Charles Smith, Esq, 

To William Moran & Co., 

7, Bankshall Street. 


1889 

April 23, 

8 yd of flannel at Ri. 4a. per yd. 

R. 

10 

a. 

0 

A 

0 


10 yd. of calico at 3 «. 6 ^. per yd. 

2 

3 

0 

» % 

2 pairs of gloves at Ri. g*. 9/. per pair... 

3 

3 

6 

May 7, 

3 dozen stockings at per doz. 

18 

0 

0 

,> 13, 

13 yd. of linen at 8 a. 6 p. per yd. 

6 

14 

6 

June 12, 

20 yd. of carpet at RS- Sa. per yd. 

70 

0 

0 

n 

4 pairs of socks at Ri per pair . 

4 

0 

0 


R 

114 

5 

0 


Note. Invoices and Accounts are called Bills. Each sepa¬ 
rate entry in a bill is called an item. When an account is sent to 
a buyer it is said to be rendered. 


LV. PROBLEMS IN HIGHER ARITHMETIC. 

858 . Example i. A person has a number of oranges to dispose 
of; he sells half of what he has and 2 more to ^ 4 , ^ of the remainder 
and 4 more to Zf, J of the remainder and 6 more to C ; by which 
time he has disposed of all he had. Mow many had he at first ? 

When he had given J of his oranges to C he had 6 left : there¬ 
fore this is (I - J) or J of the number he had before C carne, and 
therefore he had 6 x or 8 before C came ; therefore he had (8 +4)' 
or 12 before he had given 4 oranges to B ; but this is the number 
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'he had left when he had given ^ of his oranges to B ; therefore 
this is (i — ^) or f of the number* he had before B came, cuid 
^therefore he had 12 x| or 18 before ^ came ; therefore he had 
(18+2) or 20 before he had given 2-oranges to A ; but this is the 
number he had left when he had given ^ of his oranges to A ; 
therefore he had 20 x 2 or 40 before A came : that is, be had 40 
oranges at first. 

Example 2. The expenses of a family when rice is at 12 seers 
for a rupee are R80 a month ; when rice is at 15 seers fora 
>rupee the expenses are R77 a month ; what will they be when 
rice is at 18 seers for a rupee ? 

The prices of a seer of rice in the three cases are Ri^^ 
and RxV respectively ; the price of a seer is first reduced by 
RCis - ) or R^5, and finally by R(iV - as) or Sss ■ N ow, when 

the saving on a seer of rice is R^'o the total saving is R(bo-77) 
-or R3 ; when the saving on a seer is R^V the total saving will 
be R 2 |g® or Rs. The reqd. expenses = R{bo- 5) = R7S. 

Or thus ; When the saving on each seer of rice is Rj^j the 
total saving is R3 ; the number of’seers of rice required by 
the family per month^►^R3-j-Rji\f= 180 ; and the price of 180 seers 
at 12 seers for a rupee is R15 ; the other expenses of the 
family = R(,8o-is) = R6s. Again, the price of 180 seers at 18 
seers for a rupee is Rio ; the total expenses when rice is at 
18 seers for a rupee will be R(65 + lo) or R73. 

Example 3. A labourer was engaged for 36 days, on the 
agreement that for every day he worked he should have 4«., but 
that for every day he absented himself he would be fined 2«. 
He received R7. 8a. at the end of the time ; how many days was 
he absent ? 

If he had worked all the 36 days he would have received R9 ; 

through absence he lost (*49- R7. 8a.) or Ri. 8a. But for each 
day of absence he actually loses (4a.-4-2a.) or 6a. ; the number 
of days he was absent»Rl. 8a.-i-6^z.»>4. 

Example 4. I have to be at a certain place in a certain time, 
and 1 find that if I walk at the rate of 4 miles per hour 1 shall be 
5 minutes too late, and if at the rate of 5 miles per hour 1 shall 
be 10 minutes to soon ; what distance have I to go ? 

If I walk 4 miles an hour I require 15 minutes more time in 
going the distance than if 1 walk 5 miles an hour. And in walk¬ 
ing 1 mile I require 3 minutes more at the former rate than at 
the latter. Hence 1 have to go a distance of 5 («>., 13-i-3) miles. 

Example 5. I have a certain sum of money to be distributed 
among a certain number of boys, and 1 find that if I give R3 to 
each 1 shall spend R4 too little, but that if I give R5 to each 
1 shall spend R6 too much. How much have I to spend ? 
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If 1 give S5 instead of R3 to each 1 require R2 more per head* 
and(R4 + H 6 ) or Aio more fm the whole; /. the number of 
boysafiio-r R2 —5 ; and /. I have to spend (&3X 5+R4) or Bi 9 » 

Example 6, A lb. of lea ^nd 4 lb. of sugar cost ss, ; but, if 
sugar were to rise 50 per cent, and tea 10 per cent., they would- 
cost 6 s, 2d. \ find the cost of the tea and the sugar per lb. 

If both tea and sugar were to rise 50 p. c., the cost of i lb. of 
tea and 4 lb. of sugar would be 7J. 6^. ; but tea rise? only 10 p. c., 
/. 40 p. c. of the cost of a lb. of tea—7 j. 6^/. —6^. 2^/. —u. 4rf. ; 
/. the cost of a lb. of tea^3J. the cost of 4 lb. of sugar 

=-5.y. —3J. 4^/. —ij. 8//. ; and i lb. of sugar costs ^d. 

Example 7. Three tramps meet together for a meal ; the first 
has 3 loaves, the second 2, and the third, who has his share of 
the bread, pays the other two ; how ought they to divide the 
money ? 

Each eats f. loaves ; the first has given ( 3 -?() loaves and 
the second .2- .^) loaves to the third : /. the 5^/. given by the 
third ought 10 be divided in the ratio of (3-5) to (2-5)? 

4 to X ; the first will talte 4^. and the second id. 

Example 8, The sum of the ages of A and B is now 45 years, 
and their ages 5 years ago were as 3 is to 4 : find their present 
ages. 

5 years ago the sum of the ages of A and B was 35 years ; if 
35 years divided in the ratio of 3 to 4, the parts are 15 years 
and 20 years. The present age of A is (15+5) or 20 years,, 
and that of B is (20 + 5) or 25 years. 

Example 9 .^4 is twice as old as B^ and 4 years older than^ 

C ; the sum of their ages is 71 years : find the age of each. 

if C were as old as A^ the sum of the ages of B and C 
would be 75 years ; now, dividing 73 in the ratio of 2, I and 2 , we 
find that the parts are 30, 15 and 30 ; A^s age is 30 years, 

15 years, and Cs (30-4) or 26 years. 

Example 10, A and begin business with equal capitals. 
At the end of the year A has gained R600, and B has lost of 
his capital : A has then twice as much as B. Find how much* 
each had at first. 

of .ff’s capital) X 2 —i 4 's capital+R600, 

(A of capital) X 2 —..., 

ID or ij of A^% capital—.... 

7>., A^s capilal+i of A^s capital—.^’s*^tapitai+600, 

; /. I of > 4 ’s capital—R600, ^ • 

/. A^s capital—R600X {-R750. Ans^- 
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Example ii. Divide 250 into two parts such that, 3 times the 
^irst part and 5 times the second paK may be together < qual to 950. 

3 times the ist part+ 5 times the 2ad part *-950 ; ••• (i) 

and the 1st part+ ‘ the 2nd part=*2So, 

/. 3 times the ist part + 3 times the 2nd part=7So ; ...(ii) 

/. 2 times the 2nd part = 200, [subtracting (ii) from (i)] 

/. the 2nd part** 100 ; 
and the i st part = 2 50 - 100 = 150. 

Example 12. Mangoes are bought at Rio per 100 ; at what 
rate per 100 must they be sold that the gain on Rioo may be equal 
to the selling price of 250 mangoes ? 

Rioo is the cost price of 1000 mangoes ; (1000 — 250) or 

750 mangoes must be sold for Rioo; /. the selling price of 
100 mangoes — Rioox J ^2 = Ri3j. 

Example 13. Two passengers going to the same place have 
f) md. of luggage between them, and are charged for excess of 
luggage R4. 8a. and R3 respectively ; had the luggage all belonged 
to one person he would have been charged R8. 4a. for excess. 
How much is allowed free ? 

R4. 8a.+R3 is the charge on 6 md. less twice the free allow¬ 
ance, and R8. 4a is the charge on 6 md. /ess the free allowance ; 
the charge on free aIlowance = R8. 4a.-(R4. 8a.4-R3)= 12a. 
(R8, 12a.) or R9 = charge on 6 md. ; 12a. =charge on 

4 md. Therefore ^ md. is allowed free. 

Example 14. Two guns are fired from the same place after an 
interval of 6 minutes, but a person approaching the place observes 
that S min. 51 see. elapse between the reports ; what was his rate 
of progress, sound travelling 1125 ft. per second ? 

In 5 min. 51 sec. or 351 sec. the man travels a di ;tancc which 
sound will travel in (6 min. — 5 min. 51 sec ) or 9 sec. But in 9 sec. 
sound travels 1125 x 9ftin 351 sec. the man travels 1125 x9 ft.; 
in I hour the man travels -IliySsiTSo- miles or 19JI5 miles. 

Example il. R49 was divided amongst 150 children, each 
girl had 8a, and each boy 4a. ; how many boys were there ? 

If 4a, be given to each child, R37. 8a. will be spent, and the 
boys will have got their shares. The remaining sum, Rii. 8a., 
must therefore be distributed amongst the girls only, giving 4a. 

. to each. Hence the number of girls is the same as the number of 
times 4a. is contained in Rii. Sa. ; therefore the number of girls 
is 46, and therefore the number of boys is 104. 
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This example majj also be solved by the method of Art. 225. 
Thus : When R49 is divicled amongst 150 children, each gets 
on the average. Hence the question may be put thus— 
*‘Each boy is to have 4a. and each girl %a, ; in what ratio should 
they be mixed that each may have average 

Therefore by the method of Art. 225 we find that the ratio of the 
number of boys to the number of girls must be —I 
or 104 ; 46. But xo4+46»=i5o ; the number boys»104, 

and the number of girls =46. 

Example 16. A free-hold estate is bought at 20 years’ pur¬ 
chase ; find the rate of interest obtained on the money invested. 

[“A free-hold estate is bought at 20 years’ purchase” means that 
it is bought for 20 times the yearly rent derived from the estate,] 

If the value of the estate is R20, the rent is Ri ; /. if the 
value of estate is Rioo, the rent is R5. Therefore the rate of 
interest obtained is 5 p, c. 

Example 17. If 36 oxen in four weeks eat up the grass on a 
field of 12 acres and what grows upon it during the time ; and 21 
oxen eat up the same in g weeks ; how many oxen will it main¬ 
tain for 18 weeks, supposing the grass to grow uniformly during 
the time ? 

Origl, growth+4 wk.’s growth maintains 36 ox for 4 wk., 

. I ox for 144 wk. ; 

also, origl. ^owth+9 wk.’s growth.... 21 ox for 9 wk., 

•*. I ox for 189 wk. 

Hence, subtracting 2nd line from the 4th, 

5 wk.’s growth maintains i ox for 45 wk., 

I wk.’s growth. i ox for 9 wk., 

16 wk.’s growth.i ox for 144 wk. 

but origl. growth + 4 wk.’s growth . I ox for 144 wk. ; 

/. origl, growth =12 wk.’s. 

Now, I wk.’s growth maintains for 9 wk. i ox, 

I wk.’s growth.for 18 wk. } ox, 

(12 + 18) or 30 wk.’s growth. for 18 wk, 15 ox, 

origl. growth +18 wk,’s|frowth.for 18 wk. 15 ox. 

Answer, 15 oxen. 

EXAMPLES. 173. » 

1 . A person has a number of oranges to dispose of ; he sells 
half of whitt he has and one more to hatf of the remainder anxL 
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one more to j?, half of the remainder and one more to_ C, and half 
of the remainder and one more.to D ; by which time he has 
disposed of all he had. How many had he at first ? 

2 . A thief having stolen some money from the palace of Siraj- 
Uddowlah was caught on his way back by the head k/ioja who let 
him off on getting half the money and Rao more ; he was caught 
again by the sentry at the palace gate, who got a third of what he 
then possessed and Aio more ; lastly he was let off by the kotwat 
in his rounds on getting ^ of what he still had and R6 more. The 
thief came home robbed of all he stole. How much did he steal ? 

3 . The expenses of a family, when rice is at 8 seers for a 
rupee, are Rys a month ; when rice is at lo seers for a rupee, the 
expenses are R72 a month (other expenses remaining unaltered); 
what will they be when rice is at 12 seers for a rupee ? 

4 . A labourer was engaged for 15 days, on the agreement that 
for every day he worked he should have 6 a., but that for every 
day he absented himself he would be fined 2a. He received 
R4. 2a. at the end of the time ; how many days was he absent ? 

5 . I have to be at a certain place in a certain time, and 1 
find that if 1 walk 3 miles an hour I shall be 10 min. too late, and 
if 1 walk 4 miles an hour I shall be 7^ min. too soon ; what 
distance have I to go ? 

0 . I have a certain sum of money to be distributed among a 
certain number of boys ; and I find that if I give R2 to each 
I shall spend R4 too little, but if I give R3 to each I shall spend 
R3 too much. How much have 1 to spend ? 

7 . I have a certain sum of money wherewith to buy a certain 
number of nuts, and 1 find that if I buy at the rate of 40 a penny 
I shall spend 5</. too much, if 50 a penny, lod. too little. How 
much have 1 to spend ? 

8. A lb. of tea and 3 lb. of coffee cost 5 j. ; but, if coffee were 
to rise 33i p. c. and tea 50 p. c., they would cost 7s. Find the 
cost of tea and coffee per lb. 

8. 3 lb. of tea and 4 lb. of sugar cost 8r. ; but, if sugar were 
to rise 25 p. c., and tea were to fall 2$ p. c., they would cost 7s. 
Find the cost of tea and sugar per lb. 

10. Three tramps meet together for a meal ; the first has 

3 loaves, the second 4, and the third, who has his share of the 
bread, pays the other two 7 half-pence; how ought they to divide 
the money ? * 

11. Two settlers in New Zealand own. adjoining farms of 700 
and 500 acres respectively. They unite their farms, taking at 

. the same time a new partner who pays £1200 on the under¬ 
standing that ^ of the land will in future belong to each. How 
is the £iioo to be divided between the original owners ? 
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12 . The sum of the ages of B and C is now 90 years, and 
their ages 10 years ago were as 3 ; 4 I 5 ; find their present ages. 

13 . A is twice as old as and 5 years older than C ; the sum 
of their ages is 45 years ; find the age of each. 

14 . Divide S80 between A^ B and C in such a manner that 
A may get 3 times as much as 5 , and B Rio more than C. 

15. A and B begin business with equal capitals. At the end 
of the year A has gained R130, and B has los of his capital ; 
A has then twice as much as B. Find how much each had at first. 

16 . A and B begin business with equal capitals. At the end 
of a certain time A has gained i of his capital, and B has lost 
R200 ; B has now ^ of what A has. How much had each at first ? 

17 . Divide 155 into two parts such that, twice the first part 
and 3 times the second part may be together equal to 370. 

IS. Divide 100 into two parts such that, ^ of one part and ^ 
of the other part may be together equal to 40. 

18 . Divide 350 into two parts such that, 3 times the first part 
and i of the second part may be together equal to 250. 

20 . Mangoes are bought at R5 per 100 ; at what rate per 100 
must they be sold that the gain on Rioo maybe equal to the 
selling price of 400 mangoes ? 

21 . Sugar is bought at 4a, per seer ; at what rate per seer 
must it be i|old that the gain on Rio may be equal to the selling 
price of 8 seers ? 

22 . Two passengers going to the same place had 8 md. of 
luggage between them, and were charged for excess of luggage 
R8 and R4 respectively ; had the luggage all belonged to one 
person he would have been charged R14 for excess. Find how 
much is allowed free, and how much luggage each had. 

23 . Two guns are fired from the same place after an interval 
of 10 minutes, but a person approaching the place observes that 
9 min. 30 sec. elapse between the reports ; what was his rate of 
progress, sound travelling 1121 ft. per second ? 

24 . Two guns are fired from the same place at an interval of 
15 minutes, but a person going away from the place hears the 
reports at an interval of 15 min. 30 sec. ; if sound travels 1125 ft. 
per second, find his rate of travelling per. hour. 

> 26 . Two guns are fired from a place at an interval of 28 

minutes, hut a person approaching the place at the rate of 13^^ 
miles an hour, hears the reports at an interval of 27 min. 30 sec. 
Find the velocity of sound per second. 

SO. Cannons are fired at regular intervals in a town, and a 
person riding towards it at the rate of 9 miles an hour hears the 



PROBLEMS IN HIGHER ARITHMETIC 297 

reports at intervals of 15 minutes ; at what intervals must the 
cannons have been fired, sound travelling iiso ft. per second ? 

27 . Cannons are fired at intervals of 10 minutes in a town 
towards which a passenger train is approaching at the rate of 30 
miles an hour ; if sound travels 1136 ft. per second, find at what 
intervals the reports will be heard by the passengers. 

28 . R60 was distributed among 50 children, each girl had 
S2 and each boy Rl ; how many boys were there ? 

29 . 3 S fruits, Consisting of mangoes and oranges, were 
bought for R2. 8a. ; if the mangoes cost 2a. each and the oranges 
6/. each, find the number of oranges bought. 

80 . A lump composed of gold and silver measures 6 cu. 
inches and weighs 100 oz. ; if a cu. inch of gold weighs 20 nz. 
and an equal bulk of silver 12 oz., find the weight of gold in the 
mixture- 

31 . 19 grains of gold or 12 grains of silver displace one 
grain of water. If a ring, composed of gold and silver, weighs 
88 grains and displaces 5 grains of water, how many grains of 
silver does it contain ? 

32 . A farmer has oxen worth ;^I2. lOJ. each, and sheep 
worth £2* SJ each ; the number of oxen and sheep being 35, and 
their value jfiQi. 10s. Find the number he had of each. 

33 . If an income-tax of 7^. in the £ on all incomes below 
£100 a year, and of in the £ on all incomes above j^ioo a 
vear realises £iS 7 S^ on £SooooOj how much is raised on incomes 
below £100 a year ? 

34 . How many years’ purchase should be given for a free¬ 
hold estate so as to get ; per cent, for the money ? 

36 . An estate is bought at 25 years’ purchase for R4o,ooo, 
one-fourth of the purchase-money remaining at mortgage at 6 per 
cent. The cost of collecting rents isRio^psr annum. Whit 
interest does the purchaser make on his investment ? 

36 . If 10 oxen in 5 weeks eat up the grass on a field of 7 
acres and what grows upon it during the time, and ii oxen eat 
up the same in 4 weeks, how many weeks’ growth is on the field ? 

37 . If 20 oxen in 4 weeks eat up the grass on a field of 4 
acres and what grows upon it during the time ; and 17 oxen eat 
up the same in 10 weeks ; how many oxen will it maintain for 5 
weeks, supposing the grass to grow uniformly during the time ? 

38 . In a certain meadow there is a crop of 52, stones of 
grass, which grows uniformly. If oxen turned in would con¬ 
sume all the grass in 48 days, but 6 oxen would require 98 days, 
what weight of grass would each ox eat in a day ? 

39 . If 25 horses eat the grass of 35 acres of one field in 11 
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days, in what time would 70 horses eat the grass of another 
field of 56 acres, where there is-at first twice as much grass per 
acre as in the former field, the growth of grass being neglect¬ 
ed. What must be the ratio of the rates of the growth of the 
grass in the two fields so that your result may be accurately 
true ? 

aO- A well is fed by a spring which flows continuously and 
uniformly into it. When there are 10,000 cu. ft, of water in the 
well. 7 men can empty it in 20 days ; and when there are 15,000 
cu. ft. of water in the well, 5 men can empty it in 50 days. How 
many cu. ft. of water flow intc< the well in one day ? 

41 . A cistern has one supply-pipe (A) and 2 equal waste- 
pipes ( 5 , O attached to it. A is opened, and when the cistern 
IS partially filled B is also opened, and the cistern is emptied in. 

^ 3 hours. Had C been opened along with \B the cistern would 
'have been emptied in i hour. How long after A was B opened ? 

42 . A cistern has two pipes attached to it, one to supply 
and one to di'aw off. If both the pipes are opened together, the 
cistern is filled in 9 hours ; but if the waste-pipe is opened one 
hour after the supply-pipe, the cistern is filled in 7 hours. In 
what time can the supply-pipe fill ti e empty cistern ? 

43 . A leaky cistern is filled in 5 hours with 30 pails of 3 
gallons each, but in 3 hours with 20 pails of 4 gallons each, the- 
pails being poured in at intervals. Find how much the cistern 
holds, and in what time the water would waste away. 

E^tAMFLES FOB EXEBCISE. 174a. 

(First Series.) 

1 . State in words 10030200720021. 

2. Find the value of 66674-9645-201+843-8761. 

3 . Reduce ^49. 6 s, to farthings, 

4 . Find the prime factors of 51425. 

6. Reduce to its lowest terms. 

6. Find the sum and difference of 23*001 and *0414. 

7 - Find the value of % of R7. 7a. yp, 

8. Write in words 3200103102 according to the Indian 
numeration. 

0. The greatest prime number known is expressed by 
125*^+2920* ; find the number. 

10 . What sum will remain when fouif bills, amounting to 
R5 . 7 . 6 , A3 . 4 . 9 i A2 . IS • 3 i and Aio . 13 . 3 respectively,, 
have been paid out of A25 ? 
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11 . Find the G. C. M. of 23791 and 8029. 

12 . Subtract 14^1^ from * 

13 . Multiply *038 by *0042, and divide *03217 by 6*25. 

14 . Find the value of ‘00625 of /i- 

16 . Subtract one crore five lacs three thousand and twenty 
from twenty-nine million twelve thousand and four. 

16 . Multiply 765389 by 64164 in 3 lines. 

17 . I go to town with £g. is, 3d. What have I left after 
buying a dozen chairs at 13;. each ? 

18 . Find the L. C. M. of 9669 and 16115. 

19 . Add together 3^, i^\ and 

20 . E.xpress as a decimal ‘0003-t-aVas“'00849 

21 . Reduce f of ^*3 of 19J. 6d. to the fraction of f of /y of 
£1. Ss. 4d. 


22 . Express 944 in Roman notation, and CDXCIX in Arabic 
notation. 

23 . Multiply 387659 by 85672 in 3 lines. 

24 . How many cows at Rio. 14a. each can I buy with the 
proceeds of selling 87 horses at Riis. 2a. each ? 

26 . Simplify 

28 . Multiply *006134 by 80*032, and divide the result by *0032. 

27 . Reduce (8-r ij) of ip. to the decimal of Ri. 4a. 

28 . If a rupee is worth 2s. o^d., and a dollar 4^. 4^d. find the 
least number of rupees which makes an exact number of dollars. 


29 . What number multiplied by 76 will give the same product 
as 153 multiplied by 380 ? 

30 . Find the greatest number which will divide each of 3456, 
26244 Aiid 99225 without remainder. 

31 . Reduce 57 tons 9 cwt. i qr. 10 lb. to drams. 

32 . Simplify fx ij of ij. 

33 . Find the least fraction which being added to of 
will make the sum an integer. 

34 . A did *0025 of a piece of work, and B *7855. How much 
was left undone ? 

35 . Find the cost of 3*1*5 yards at £‘37$ a yard. 
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36 . what number is the same multiple of 35 that 3456 is of 9 ? 

37 . If mj^ income is R3S00 and I save Rso; a year, what is 
my average daily expenditure ? 

38 . Simplify 

39 . If the sum of 21? and 3i\ be added to the product of 
2j and by how much will the result differ from 28 ? 

40 . Reduce SjVt to a decimal. 

41 . Find the vulgar fraction equal to *27899. 

42 . Find the value of | of R3 . 7 . 6 +*37$ of R6 .8.6. 


43 . Find the least number which being subtracted from 
97856 will make the result divisible by 141. 

44 . Reduce 3 acres i rood 2 perches to square feet. 

46 . Arrange %, ?, in order of magnitude. 

40 . Divide |-i-| of 12 by f of |-f-l2. 

47 . Add 3*725+ *002+*272§. 

48 . Reduce *03 of R3 to the decimal of f of Rr*S. 

49 . Find the least number of weeks in which an exact 
number of half-guneas can be earned, the wages per week being 
7*5 shillings. 

60 . Wha^ is the least number which being added to 30321 
will make the sum divisible by 681 ? 

61 . A bill of £6. is. iid. has to be paid by several persons in 
equal shares ; if three of them together pay 13J. 3rf., how 
many are there to share the cost ? 

62 . Simplify 2l§x 2^;. 

63 . Divide 352*95624 by *000504. 

64 . Express i* 4 -r-i*i 3 as a decimal. 

65 . Reduce *543 of igs. to pence. 

66. Find the greatest unit of time by means of which 2 hr. 
3 min. and 1 hr, 4 min. 30 sec. can both be expressed as integ.ers. 

67 . I multiply a number by 36 and divide the result by 12 
■^and obtain 374181 as quotient- What was the number ? 

68 . A and B together have R36. i^a. 9/., and A has R3. 3dt. 
more than B ; find how much B has. 

69 . Reduce lowest terms. 

00 . Express 3 poles in poles, yards, etc. 
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61 . What are the nearest integers to 8^% and • 

62 . Find the difference between the product and quotient of 
5*312 by '0125. 

63 . Simplify ( 2 * 3 ^ 4 - r 697 ) + r 3 x( 2 * 4 + 7 * 5 )- 

64 . If in a division sum the divisor be 7 times and the 
quotient 5 times the remamder, what is the'dividend when the- 
remainder is 360 ? 

65 . ’Reduce 300,003,840 grains to pounds Troy. 

66. Find the cost of 13724 articles at R8. oa, ^\p, each. 

67 . Multiply 7 h by 

68. What fraction of a journey of 15 miles have I gone on 
reaching a place 65 mileb distant ? 

69 . By what must iSSo^l be divided that the quotient may 
be 4i9i ? 

70 . If a metre be 59'57 inches, how many metres make 
3 miles ? 


71 . When 2080400 is divided by a certain number, the 
quotient is 381 and the remainder 16^4. What is the number ? 

72 . Reduce 67501 inches to poles, etc. 

73 . If tons cost 11954. ^a, 8 ^, what is the cost of i ton ? 


74. SimpUf, 

4 t ”10 


75 . Divide equally amongst 5 boys f of £ 4 - 2s. 

78 . Divide 7029 by.'0165. 

77 . What decimal of U3. ya. must be taken from I44. i$a. to 
leave R2'5 ? 


78 . If when a number is divided continuously by 5, 6 and 7, 
the remainders are 2, 3 and 4 respectively, what would be the 
remainder if the number were divided by 2x0 ? 

79 . If I md. cost Rii. la., find the cost of of a md. 

80 . The 1st of January 1893 was on a Sunday ; on what day 
of the week did loth February fall in the year 1894 ? 

81 . Find the yalue of oV ■ 5 '4'r 

82 . If from a rope 7 ft. long as many pieces as possible are 
cut off, each ft. long, what fraction of the whole will be left ? 
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83 . Reduce •i 428 s 7 + S 57 i 4 i —•185714 to a vulgar fraction. 

84 . Simplify 


86. Find a number such that if it be added 35 times to 25 
■the sum will be 25540. 


80 . If a persoif spends in 4 months as much as he earns in 
3, how much can he lay by annually, supposing that he earns 
^250. los. every 6 months ? 


87 . Simplify 


off 

2HU + i) ■ 


t 


88. How many steps does a man whose length of pace is 
32 inches take in 4I miles ? 


89 . Divide ‘75445 by *00625. 

90 . How many inches are there in ’1215625 of a mile ? 

91 . Subtract *432 of an acre from 2^ roods, expressing the 
result in sq. yards and the decimal of a sq. yard. 


92. A man buys 100 md. of rice ; he I'oses as much by selling 
60 md. at R3 a md. as he gains by selling the rest at &4. 4^. 
a md. Find the cost price of a md. 

93 . By what prime numbers may 109 be divided so that 
the remainder may be 4 ? 

94. AddaiS+4*fU + &fl&- 

96 . How many times can *053 be subtracted from I4’57S, and 
what will be the magnitude of the remainder ? 

96 . Express’236 of 4a. 7;>. + ‘Si 6 of loa. as the decimal of 
Si. 4 «- 

97 . Simplify <3X-i=,9)’<-47 

^ ^ •003X 0005 

98 . Three bells toll at intervals of r2, i'8 and 27 seconds 
respectively, beginning together ; how often will each toll before 
their tolling together again ? 


98 . The remainder after a division is 97, the quotient is 521, 

and the divisor is 9 niore than the sum of both ; what is the 
dividend ? 

100 . Two pieces of cloth of the same length cost u-**- 9 ^- 
and 4s. respectively ; the price of the first was 3^. iW, per 
yard ; what was the price of the second per yard ? 

101 . Divide ^ of § of f of 42 by the sum of 2^ and 4f. 
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102 . Simplify J[2 - 2-4(2 - J)}]. 

103 . Reduce || to a decimal. 

104 . Multiply 28'8'by 23*3 and divide the product by 6*48. 

106 . The distance between two wickets was marked out for 
22 yd., but the yard measure was A of an inch too short; what 
was the actual distance ? 


106 . If a number of articles at R4. oa. each cost R7059. 
14a. iilp., how many are there ? 


107 . Simplify 




i+i iH iH 


of of 117. 


Find the value of ^ _ 

•426-'174 


109 . Subtract 5'i42857 from S'i42SS7. 

110 . Divide i’oo625 by I32’5 to five places of decimals. 

111 . Reduce 4 hr. 48 min. to the decimal of 6 hr. 

112 . A man owns of a house, and sells *133! of his share ; 
what fraction of the house does he still own ? 


113 . How many revolutions will be made by ja. wheel, which 
revolves at the rate of 243 revolutions in 3 min., while another 
wheel revolving 374 times in 11 min. makes 544 revolutions ? 

114 . Multiply 10 sq. yd. 4 ft. 76 in. by 132. 

115 . Reduce to its lowest terms 

116 . Find the least number which, when divided by each of 

iV '°3> ^ whole number as quotient in each case. 

117 . Sl„pHf, 


118 . Find, to the nearest pie, the value of '1234 of Ri2’5. 

119 . Akilolitre contains 35’32 cubic feet, and a gallon contains 
277 274 cubic inches ; find to the nearest integer the number of 
gallons in a kilolitre. 


120 . A farmer has 899 sheep and 493 Iambs. He forms them 
into fiocks, keeping sheep and lambs separate, and having the 
same number of animals in each dock. If these fiocks are as 
large as possible, Row many flocks will there be altogether ? 

121 . If 237 pounds of tea cost £34. i6s. find the price of 
a pound to the nearest farthing. 
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122 . Simplify | 4 -t-r| 4 -T*. 


123 . How many whole cakes will be required for 50 children^ 
if each is to have 2} of of 2| of J of ^ of ij of a cake ? 

124 . Find the value of — 

■37 s+*04 

126 . Find the circulating decimal which will become 2 when 
multiplied by 2^-r4'S. 

128 . A German mark is worth ;£'0489S ; find to the nearest 
farthing the value of 3725'39 marks. 


127 . To a certain number 1 add 2, I multiply the sum by 4, 
I divide the product by 3, and 1 take 3 from the quotient ; 
the remainder is 17. What is the number ? 

128 . On what day of the week will Feb. 10 fall in the year 
i960 ? 

120 . Find the greatest prime number which used as divisor 
of 12260 will leave remainder 17. 

130 . Find the value of of 

'2 1 H4. 2 a. 

131 . What is the number whose half exceeds its fifth part 
by 6 ? 

132 . J^mplify '428571 x *49 x '20571428. 

133 . How many times does a carriage wheel^ whose circum¬ 
ference is I7'i25 feet, turn round in a distauce of i2'4§ miles ? 

134 . Determine the prime factors of 282660 and 40299, 
Hence deduce the G. C. M. and L. C. M. of these numbers. 

135 . Find the least integer which, when divided by l'$\ and 
1^, will give a whole number as quotient in each case* 

130 . Simplify! of Jg of ^-| + MxHg- 5 - 8 )- 

137 . Reduce iiV "h"hTiriSiJir ^ decimal. 

138 . If a cu. yd. of clay make 460 bricks, each loij cu. in, 
how much does clay contract in baking ? 

139. Multiply 324*567 by 13*212 in 2 lines. 

140. One pendulum oscillates 6 times un 3*2 seconds, and 
another pendulum 8 times in 3 6 seconds : if started simultane-, 
ously, how trften will they tick together in an hour ? 
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I . Write down the greatest and least numbers of four digits 
that you can form with the figures, 3, o, 2, i. 

а. Simplify 'i[ 3 +i{ 3 +i (3 + i 4 )}]-*-i- . 

S' The telegraph posts on a railway line are 66 yards apart ; 
find the smallest number of miles that corresponds to an exact 
number of posts. 

~ 4 . A bath is supplied with water from two pipes, one of which 
can fill it in 12^ min., the other in 15 m\n. ; there is also a dis¬ 
charging pipe which would empty it, when filled, in to min. The 
first pipe is open alone for 4 min., and then the first and second 
open together for i min. : if now the third pipe is opened as well, 
how long will it take to fill the bath ? 

б. The wages of A and B together for 20 days amount to the 
same sum as the wages of A alone for 35 days. For how many 
days will this sum pay the wages of B alone ? 

6 . A cask contains 5 parts wine and 3 parts water ; how much 
of the mixture must be drawn off and water substituted in order 
that the resulting mixture may be half and half ? 

7 . A person borrows ;^I30 on the 5th of March, and pays back 
£133. l8r. on the loth October ; find the rate of interest charged. 

8 The digits in the units’ and lacs’ places of a number are 
3 and 8 respectively ; what will be the digits in the same places 
in the remainder when 99999 is subtracted from the number ? 

8. A whole number diminished by ^ of itself, when divided by 
307 gives a quotient 12 and a remainder g6 ; what is the number ? 

10 . The length of a rectangular tennis-court is s yards longer 
than its breadth, and its perimeter is 130 yards ; find its area. 

II . The train which leaves Calcutta at 4-30 p, M. arrives at 
BurdWan at 8 F. M. ; and the train which leaves Burdwan at 
4-30 p. M. arrives in Calcutta at 8-30 f. m. ; when do they pass 
each other ? 

V 

12 . The rent of a farm consists of a l|xed sum of money 
together with the value of a certain number of maunds of wheat : 
when wheat is Ra a md. the rent is R40 ; when wheat is R2. 4a, 
a md. the rent is R42. 8a. What will be the rent when wheat is^ 
R2. loo. a md. ? 

13 . Assuming that the circumference of a circle is to its dia¬ 
meter as 22 is to 7, and that the circumference of the earth is to 
its diameter as 160 metres to 167 feet) determine to 4 places of 
decimals the ratio of a metre to a foot. 

C. A. 20 
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14 b Tbe interest on a given satn ^ mtHiey for one year is 
';£S« 4<f-i'the compound interest for two years is £it. is. Find 
the rate per cent. 


^ 15 . If when a number is divided continually by 6 and 8 
the remainders are 2, 3 and 4 respectively, what would be the 
remainder if the same number were divided by 240 7 

16 . Divide 1255 by 1*004 and hence deduce the quotient of 
12*55 by 1004 and *01255 by 1004000. 

17 . I bought a certain number of chairs for R45 ; also a 
certain number for R28. 2a. at the same rate ; find the greatest 
possible price of each chair. 

18 . A clock which gains 2} min. in a day, is 3 min. slow at 
noon on Sunday ; when will it show correct time, and what time 
will it indicate at 6 on Monday evening 7 * 

10 . A person bought 4 railway tickets to go 60 miles. Two 
were for the ist class, one for the 2nd, and the fourth, a half first 
class ticket, for a child. The cost of a second class ticket was } of 
that of a hrst class, and the whole sum paid was £1. 11.8. Find 
the price of each ticket, and the rate per mile for the first class. 

20 . There are two mixtures of wine and water, in the ratios 
of 3 i 2 and 4 I 5 respectively ; if one gallon of the drst be mixed 
with 2 gallons of the second, what fraction of the resulting 
mixture will be wine ? 

2 L. A b%ok sent from England costs me (including is. 6 d. 
postage) i6r. id., my book-seller allowing me two pence in the shil¬ 
ling discount on the published price. What is the published price? 


22 . What number is the same multiple of 7 that 3975 is of 15 7 


23. SimpW, 


24 . On laying down a bowling-green with sods 2 ft. by 9 in. 

IS found that it requires 120 sods to form one strip extending the 
whole length of the green, and that a man can lay down one strip 
and.^ half each day; find the space laid down by 5 men in 2 days. 

26 . A can do a piece of work in 3 days, B can do 3 times as 
much in 8 days, and C 5 times as much in 12 days. In what time 
will they do it together, supposing them to work at the rate of 
9 tours a day 7 

26 . A farmer pays a corn-rent of 5 quarters of wheat and 
3 quarters of barley, Winchester measure ; jrhat is the money 
value of his rent, when wheat is at 6oj., and barley at 54^. per 
quarter, Imperial measure : 32 Imperial gallons being equal to 
. 33 Winchester gallons 7 
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27 . Six coins of equal weighty made of STold and silver mtxed^ 
vrere melted together and re-cast. In one the gold and silver were 
in the ratio of 2 I 3 ; in two others, of 3 I S ; and in the rest, of 5 I 4. 
In what ratio will tne gold and silver be mixed in the new coins ? 

28 . A tradesman, selling goods for a certain price to be paid 
six months hence, offers to give one-tenth more ot the same goods 
for the same price in ready money. What is the rate of discount i 


29 . Find the greatest and least numbers of 6 digits which are 
exactly divisible by 239. 

80 . There is a number, to which 3 is added and ^ of the 
result taken ; to this 5 is added and ^ of the result taken, 
giving ; what is the number ? 

3 L. Find all the numbers of 5 digits divisible by 9, which 
have unity for their first and last digits and 2 for their middle 
digit. State the principle upon which you proceed. 

32 . kOn a stream, B is intermediate to and equidistant from 

and C ; a boat can go from A to B and back again in S hr. 

min., and from AtoCinj hr. How long would it take to go 
from C 10 A 1 

83 . If the price of bricks depends upon their magnitude, and 
if 100 bricks, of which the length, breadth and thickness are 16, to 
and 8 inches respectively, cost ft2. 9^*., what will be the price of 
921600 bricks which are one-fourth less in every dimension ? 

34 . There are two mixtures of wine and water, the quantities 

of wine in them being respectively “25 and 75 of the mixtures. 

If 2 gallons of the first be mixed with 3 gallons of the secobd, 

what will be the ratio of wine to water in tne compound ? 

. 

85 . How much per cent, must be added to the cost price of 
goods that a profit of 20 per cent, may be made after throwing 
ofi a discount of 10 per cent, from the labelled price ? 


86. Determine the least number, by which 616 must be 
multiplied $0 as to produce a number exactly divisible by 770. 

37 . Multiply the sum of 2*4 and^ ^ hy 1*3, and add the 
result to the difference of 2*364 and 1*697. . | 

88. The floor of a room is 50 ft. long and 40 ft. wide. Find 
the cost of supplying it with carpet, 2 ft. wide, at R3 per yard, 
and oil-cloth, 2 yards wide, at Ri per yard ; the oil-cloth to be 
laid along the sides and ends a yard and a half wide, and ti^e 
carpet to extend ond foot over the oil-cloth everywhere. 

80 . On a certain evening half an hour after sunset a watch 
vas set at 12 o’clock. The morning following it was 8 minutes 
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past 4 by a common clock when it was 4 minutes past 8 by this* 
watch. Find the time of sunset the previous evening. 

40 . A has shares in an estate to the amount of of' 

it. B has shares in the same estate to the amount of *47! of it. 
Find the difference in value between the properties of yf and 
when 'oSo of the estate is worth £Z7VZ‘ 

41 . Three equal glasses are filled with mixtures of spirit and 
water; the proportion of spirit to water in each glass is as follows : 
in the first glass as 2 I 3, in the second glass as 3 I 4, and in the 
third as 4 ; 5. The contents of the three glasses are emptied into 
a single vessel ; what is the proportion of spirit and water in it ? 

42 . If the true discount on a bill of be at 10 

per cent, compound interest, how many years has the bill to run ? 


43 . Twenty-fifth .part of a certain number is equal to the 
seventh part of 42 ; what is the number ? 

44 . Simplify of of 

46 . A company of Sepoys proceed in 5 equal rows, and after 
sometime arrange themselves into 7 equal rows. Find the least 
number above jooo, which the company may contain. 

46 . A is twice and S is just as good^a workman as C. The 
three work together for two days, and then A works alone for half 
a day, and B for a day. How long would it have taken A and C to¬ 
gether to complete as much as the three will have thus performed ? 

47 . A steam-ship whose speed averages 14 miles an hour, 
reaches certain port in 12 days ; how many days afterwards 
will^ sailing vessel arrive, which started at the same time and 
sailed on an average 8 miles an hour ? 

48 . From a cask of wine i is drawn off and the cask is filled 
up with water ; J of the mixture is then drawn off and the cask 
is again filled up. with water ; after this process has been re¬ 
peated 4 times, what will be the ratio of wine to waj;er in the 
resulting mixture ? 

49 . The sum of ;^2ioo is due in 4 years, but it is paid by 
instalments as follows :—^^27 5 at the end of two years, ;£46oat the 
end of the 3rd year, £soo at the end of the 4th year, and ;^6oo at 
the end of the 5th year. What amount should be paid at the end 
of the 6th year, in order to clear off the balance, simple interest 

D at the rate of 5 per cent, per annum ? 

« ■■ ■■ 

Twenty times a certain number is eqval to 7 times 40 ; 
what is the number ? 

61 . What is the least number of shot, each oz., that will 
weigh an integral number of pounds ? 
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52 . A rod of brick work coQt^iins 306 cu. ft. j find the cost oi 
building a brick wall, 68 yd. by 6 ft. by 2 ft. 2 in., at R18 per rod. 

68. How long would a column of men, extending 3420 feet 
in length, take to march through a street, aimile long, at the rate 
of 58 paces in a minute, each pace being 2^ feet ? 

64 . 195 men are employed to work on a railway embank¬ 
ment, miles long,' which they are expected to finish in 4 
weeks. But at the end of l week it is found that they have 
finished only 520 yards. How many more men must be engaged 
to finish it in the required time ? 

65 . A is a cask containing 125 gallons of wine; 3 is another 
cask containing 175 gallons of water. 100 gallons are drawn 
from each, mixed together, and the casks are refilled with the 
mixture. This operation is once more repeated. Find the ratio 
of wine to water in each cask now. 

60 . A person who pays sd. id th^ income-tax finds that 
a rise of interest from t to 6^- per cent, increases his income by 
£23. los. What is his capital ? 


67 . ‘From a certain number I take 320 ; to the remainder I 
add 24 : 1 multiply the sum by 8, and find that the product is 
equal to the sum of 304 and 760 ; what is the number ? 

6B. What decimal of 2*25 units is ‘05 of a unit ? 

68. A jar can be exactly filled by glasses holding 3 pints 
each ; it can be exactly emptied again by glasses holding 5 pints 
each ; given that the capacity of the vessel is between 11 and 12 
gallons ; find the exact capacity. 

60 . Two clocks are set right at noon on Monday, One 
loses and the other gams i min. a day. What time will be in¬ 
dicated by the latter, when the former points 10 h. 49i‘i m. p. M. 
on the following Saturday ? 

6L. Three gardeners working all day can plant a field in 
10 days, but one of them having other employment can work only 
h^lf time. How long will it take them to complete the work ? 

62 . One vessel contains 20 gallons of wine ; another con¬ 
tains 20 gallons of water. One gallon is taken from each, and 
poured into the other. This is done 3 times. Find the strengths 
ol the two mixtures. 

63 . A gentleman bequeaths his propeity to his children to 
be so divided that their shares shall be equal on their coming to' 
age at 21, counting*interest and discount at 5 per cent. He dies 

. worth ;£i 3240, leaving three children aged 23, 21 and 19 respec¬ 
tively. How much should each receive ? 
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64 . To a certain number I add 7, I multiply tbef sum by 
I divide the product by 9, and take 3 from the quotient; tho 
remainder is iz : what is the number ? 

/ 66. Simplify (•S + 7 S)(a’ 5 -'* 4 )-^-( 

66. Find the weight in tons per sq. mile of a rain-fall of 
7 inches, having given that a cu. ft. of water weighs 1000 oz. 

67 . A, B and C are employed on a piece of work. After 
15 days A is discharged, ^ of the work being done. ^ and C 
continue at the work, and after 20 days more B is discharged, ^ 
more of the work being done. C finishes the work in 30 days. 
In what time would the work have been done, if A and B had 
continued to work ? 

6B. If one man walks 165 miles in 6 days, how far will 
another man walk in 15 days, if the first man walks 3| miles in 
the same time that the other man takes to walk 4 miles ? 

66. If 3 cubic inches of iron and 2 cubic inches of water 
weigh as much as 2 cubic inches of iron and 9 cubic inches of 
water ; find the ratio of the weight of a cubic inch of iron to that 
of a cubic inch of water. 

70 . I buy goods for R600, and sell them directly for ft6So, 
giving three months’ credit :what is gained per cent, per annum? 


7 L Krom the tenth part of a certain number I subtract 10, 
and find that the remainder is 10 ; what is the number ? 

72 . ^ of a number exceed the sum of its third]and fourth 
parts by 26 ; what is the number^? 

73 . The cog-wheels, having 75 and 130 teeth respectively, 
are working together : after how many revolutions of the smaller 
wheel will the teeth which once touch, touch again ? 

74 . A train leaves P for Q, at the same time that a train 
leaves Q for P ; the trains meet at the end of 6 hours, the train 
from P to Q having travelled 8 miles an hour more than the 
other. Find the rates of the trains, the distance from P to •iQ 
being 162 miles. 

76 . If 1000 rupees a month be equivalent to ;£iil2. lor. a 
year, what is the value of a rupee in English money ? 

76 . Divide £;io among 2 men, 3 women and 4 children ; so 
. .that each woman gets twice as much as a child, and each man 

^s much as a woman and a child together. 

77 . If the interest of ;£2S3. 2j. fid. at 5 p. c. be equal to the^ 
discount on ;£257. ts. io\d. for the same time and at the same 
rate, when is the latter sum due ? 
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78 . Find a number such that if it be subtracted 25 times from 
720X the remainder will be 951. * 

70 . How many parcels of gold dust, each weighing I7'3^ 
grains, can be made up out of 1 lb. 2 oz. i dwt. 3 gr. ; and how 
much will remain over 7 

80 . A room is 20 ft. long, 15 ft. wide and 10 ft. high. There 
are in it 4 doors, each 7 t. by 4 ft. ; the fireplace is 6 ft. wide 
and 4 ft. high ; a skirting 2 ft. deep runs round the walls. Find 
the expense of papering the room at 6 annas a sq. yd. 

8L If the hands of a clock coincide every 65^ min. (true time)» 
how much does the clock gain or lose in a day ? 

82 . can copy a certain manuscript in 17 hours by writing at 
the rate of 3 lines per minute ; B can copy the same in 24 hours. 
After 476 lines have been copied by in what time can B 
finish it ? 

m 

83 . A town contains 12 Hindus to every 3 Mahomedans and 
to every 3 Christians ; if there are <tSoo Hindus, find the number 
of Christians. 

84 . Two sums, each of ;^138. 2s. 6d,, bein};> due, one at the 
present time and the other 12 months hence, how much ought to 
be paid 6 months hence to clear off both debts, interest being 
4 p. c. per annum. 

86. The difference between two numbers is 375, and one of 
them is 7809 ; what is the other ? 

80 . Simplify 

iUI of {1% of ;(I 3 A+ 6 | of £z. os. 9 d;- 4 H of £2. 2J.}. 

87 . A fruit-seller has 1134 mangoes and 630 oranges. He 
forms them into heaps keeping the mangoes and oranges separate, 
and having the same number of fruits in each heap, If these 
heaps are as large as possible, how many fruits are there in each? 

88 . A cistern, the cubic content of which is 360 cu. ft, has 
two pipes which can empty it in 3 and 4 hours respectively. 
It has also a third pi^e with an orifice of 1 sq. ft., through which 
water flows into the cistern at the rate of 1 yd. per minute. If all 
the three pipes be opened together when t1^ cistern is full, in 
what time will it be emptied ? 

89 . If 4 men or 6 women can do a piece of work in 20 days, 

in what time will 3 men and 2 women do it ?' On what suppiAition 
will the numerator of the fraction in your answer represent the 
number of hours they worked on the day to which the fraction 
refers ? '* 

80 . Divide £1140 among B, C, in such a way that A may 
get half as much again as B, and B half as much again as C, 
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81 . A dealer buys lo horses at R400 each, 8 horses at R^oo 
each and 4 horses at R600 each. He keeps the horses for 
6 months, during which time each costs R15 a month, and sells 
then! clearing 12^ p. c. on his original outlay after paying all his 
expenses. Find the average selling price of each horse. 


92 . A carriage and a horse are together worth R1200 ; if the 
carriage is worth R2oo more than the horse, how much is the 
horse worth ? 

93 . The population of a town is 60,000 ; if the births are t in 
20, and the deaths 1 in 30 annually, what will the population 
become in one year ? 

9 ft. A cistern, 9 ft. by 6 ft. by 5 ft., is emptied in 15 minutes 
by a pipe whose cross section is 36 sq. in. ; how fast does the 
water flow in the pipe ? 

96 . • A race-course is 2^ miles round. Four, men start to walk 
round it. They walk at the rate of 3^, 3i, 4^i and 5 miles per hour. 
How long will it be before they all meet again at the starting 
point ? 

90 . 40 lb. Troy of standard gold containing li parts in 12 of 
pure gold, is coined into 1869 sovereigns ; calculate in grains the 
weight of pure gold in a sovereign. 

87 . Divide R7, Sa. into two parts, one of which is of the other. 

98 . If mangoes be bought at the rate of 13 for a rupee, how 
must they bRsoId to gain 30 per cent. ? 

09 . ^ has ;^324 ; B has ^29 less than A ; and C, if he had 

;£20s more than what he has, would have as much as the double 
of A and B together : how much has C ? 

100. In how many years will the error amount to a day in 
considering the year to consist of 36sj days instead of 365'2422i8? 

101 . The circumferences of two wheels measure 168 and ^01 
inches respectively ; find the largest cogs which can be cut in 
each that they may work together. 

102 . The hands of a clock which gains uniformly at the rate 
of 15" a day were set at sunset on the evening of the first of the 
month at 6 o’clock. The true time of sunrise on the 3rd was 
known to be a quarter to six, but the clock indicated a quarter 
past ^ix. Find the error made in setting the clock on the ist. 

^ 03 . A train travels 30 miles an hour when it does not stop, 
and 25 miles an hour including stoppages ; in what distance will 
the train lose on.e hour by stoppages ? * 

104 . Divide R123 among A, C, so that as often as A gets 
R3 B shall get Ra^, and as often as B gets R4 C shall get &3|. 
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109 . A merchant buys 4000 maunds of rice, ^ of which he 
sells at a gain of 5 p. c, ^ at a gain of 10 p. c., } at a gain of 12 
p. c, and the ‘remainder at a gain of 16 p. c. If he bad sold 
' the whole at a gain of up. c., he would ha^e made R728 more. 
What was the cost of the nee per maund ? 


108 . A man sold 16 oranges to A,toB 4 more than to A, to 
C 5 less than to B i had he sold 3 less to each he would have left 
only one*third of what he had ; find how many he had at first. 

107 . Simplify ‘ 

108 . A room is 18 ft. long ; and the cost of carpeting it is 
R72. If the breadth of the room were 4 ft, less, the cost would 
be R54 ; find the breadth of the room. 


100 . A can mow acres of grass in hours, and B 2j 
acr.es in 5^ hours ; in what time will they together mow a field of 
10 acres, and how many acres will each mow ? 

110 . The cost of 12 md. of wheat and 10 md. of grtim is Rjo 
when gram is at R2 per md. What is the price per md. of gram 
when 8 md. of rice and 6 md. of gram cost R34» the price of rice 
being ^ higher than that of wheat ? 

111 . Divide R20. 4a. among $ persons so that the share of 
each (except the first) may be double of the shares of all who 
come before. 


112 . A merchant bought a 50-gallon cask of wine for R741. 
Supposing it to have lost 4 gallons, at what price per dozen 
bottles (nine bottles holding a gallon) should he sell it in order 
to gain 15 p. c. upon theVhole original cost ? 


113 . A man lost as much by selling 20 chests of tea at R620 
per chest as he gained by selling 25 chests at R692 per chest ; 
what did each chest cost him ? 

114 . A man left his property to two sons and a daughter ; to 
the elder son he left J of his property, to the younger son i, and 
to the daughter the rest, which was R4000 less than what the two 
sons together received : what was the entire property ? 

116 . Three lines of paling run side by side for a distance of 
864 yards. The rails are respectively 4, 6 and 9 feet apart. How 
often will a person walking outside the palings, on looking 
across them, see three rails in a line ? •> 

110 . Three persons. Ay B, and C, who can walk respectively 
3,3, and 4 miles p6r hour, start from the same place P at intervals 
of an hour. A starts first, and as soon as B has caught him up, 
B returns to the station P ; find where he will meet C- 
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117 . A fraudulent tradesman uses a yard measure one inchr 
too shortwhat does he gain by his dishonesty in selling 20 yd. 
of cloth at Ri. 2a. per yard ? 

118 . Ay By C h 4 d each a cup of tea, containing 4 oz., 5 oz. 
and 6 oz. respectively. They blended their teas and then refilled 
their cups from the mixture ; how much of the teas of A and B 
are contained in Cs cup ? 

1 L 8 . If by selling wine at R6 per gallon I lose 25 per cent., 
at what price must I sell it to gain 25 p. c. ? 


120 . A man, having lived at the rate of £yyo a year for 6 
years, finds himself in debt, and reduces his expenditure to £2^0 
a year ; he is out of debt in 4 years : what is his income ? 

121 . Express the sum of *57I42§ of a viss, of-3 of of- 

® 38 3®4 

a maund and iViVs ^ ^ decimal of one ton. [One viss 

=3 lb. 2 oz. ; one maund=82^ lb.] 

122 . A rectangular cistern, 12 ft. long, 10 ft. wide and 4 ft. 
3 in. deep, is filled with liquid which weighs 2040 lb. How much 
deep must another cistern be, which will hold 196 lb. of the same 
liquid, its length being 7 ft. and width 3 ft. 6 in. ? 

123 . A can run 100 yd. in 12 sec., and in 13 sec. How 
much start in distance must A give B in order that they may run 
a dead heat ? 

124 . The Fort-Barracks are lighted with gas from loo 
burners. Find the cost of lighting them per night of 10 hours, 
at the rate of Rsi for 1000 cu. ft. of gas; assuming that for the 
first 3 hours each burner consumes i cu. in. per second, and 
during the rema^der of the night the light is so reduced that the- 
consumption of gas by each burner is only £ of that quantity per 
second. 

125 . 120 coins consist of crowns, half-crowns and fiorins ; the- 
values of the crowns, half-crowns' and fiorins are as 25 I 10 ‘ 6 ; 
how many half-crowns are there ? 

126 . A merchant sells 60 md. of rice at a profit of 8 p. c. and 
94 md. at a profit of 10 p. c. ; if he had sold the ^hole at a profit 
^ 9 p. c. he would have received 17 annas less th'an he actually 
did : how much per md. did he pay for the rice ? 


X 27 . vA man having a certain number of mangoes to dispose 
of, sells^ half of what he has and one more to A, half of the re¬ 
mainder and one more to B, half of the remainder and one more ^ 
'to C, half of the remainder and one more to Z>; by which time-' 
h 41 ms only one left; find how many he had at first. 
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128 . Simplify i + of + •064743589- 

129 . A dollar being worth 4J. 2d. and a rouble 3^. i\d.^ 
find the sum of money which can be paid by an exact nuniber of 
either dollars or roubles, the number of roubles exceeding the 
number of dollars by 20. 

130 < A can do a piece of work in 15 days, B in 12 days and C 
in 10 days. All begin together ; A leaves after 3 days, and B 
leaves 2 days before the work is done. How long did the wo^k 
last ? 

ISl. A tank is 300 yd. long and 150 yd. broad ; with what 
velocity per second musf water flow into it through an aperture 
2 ft. broad and ft. deep, that the level may be raised 1 ft. in 
9 hours ? 

132 . The height of the top of a flag-staff standing on a tower 
is no ft., and the height of the tower is 6 ft. more than 12 times 
the length of the flag-staff ; what is the length of the flag-staff ? 

133 . A merchant buys some cloth at such a price that by 
selling it at S14. 6 a, per yd. he will gain 5 p. c. on his outlay^ 
What percentage will he gain or lose if the cloth be sold at 
R 3 - 14a. per yd. ? 

184 . I wish to buy an equal number of 3 kinds of toys, worth 
respectively ir., is. 6d. and 2J. 6d. each ; how many can I get for 
£,10 i 

136 . In a book on Arithmetic an example was printed thus : 

“Add together -'j, -i, ^ ” 

the denominator of one fraction being accidentally omitted. 'The 
answer given at the end of the book was required the miss¬ 
ing denominator. 

186 . Find the side of a square courtyard, the expense of 
'paving which at 2s. gd. per sq. yd. was ;^42. 3J. gd, 

187 . A and B start at the same time from Calcutta to Hugh 
and from Hugli to Calcutta respectively, each walking at the rate 
of 4 miles an hour. After meeting B, A increases his rate to 4J 
miles' an hour, and arrives at Hugh in hours from that time. 
After meeting A, B reduces his rate to 3^ miles an hour. In 
what time will he reach Calcutta ? 

138 . If the rent of a farm of 24 acres be £2^9% what will be 
the rent of another farm of 36 acres, 5 acres of the former being 
worth 6 acres of the latter ? 

189 . A purse contains £% .T . ii, made up of pennies, 
shillings, half-crowns and crowns, the numbers of which are 
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proportional to 7, 3, 2 and 5 respectively; how many of each 
‘Coin are there in the purse ? * 

140 . Calculate ttie profit per cent, made by book-seller, 
assuming that he pays iis. 4//. for a 16-shilling book and 
•receives 25 copies for 24. * 


141 . A person mixes together 10 lb. of tea at ki. 4a. a lb., 
13 lb. at Kt, (.a , and 14 lb. at &i. 8a. He reserves 6 lb. of the 
mixture for himself and sells the remainder at S>l. 13a. 4A a lb. 
How much does he gain in money ? 

142 . Multiply ’047321 by 13172*8144, using only 3 lines of 

multiplication. ^ 

143 . Three men, the length of whose strides are 2 ft. 6 in., 

• 3 ft. and 3 It. t) in., walk a mile. How often do they step together? 

144 . A and B start on a bicyle race. A has 10 minutes’ 
start, during which he goes 2^ miles ; B rides at the rate of 
46 miles an hour. Which will win in a race of 40 miles ? 

146 . If 3 soldiers or 10 coolies can dig 150 cu. ft. of earth in 
5 days, how many coolies must be employed to assist 7 soldiers 
in removing 580 cu. ft. of earth so as to get it done in 4 days ? 

146 . I2J. is divided amopg men, women and children, 

whose numbers are proportional to 3, 5 and 7 respectively ; if a 
man receives a woman and a child 2^6^., find the 

number of ^en. 

147 . An article was sold so as to grain 5 p. c. on its cost 
price. If it had been bought at 5 p. c. less, and sold for is, less, 
10 p. c. would have been gained. Find the cost price. 

148 . A wine merchant bought 7 gallons of wine at 17^. a 
.gallon and 5 gallons at 15^. a gallon; he mixed the whole and 
.added some water. The whole mixture he put into quart bottles 
which cost him Ss. td, and sold each bottle at 4.^. and gained 
jQi, 17s, (id. on the whole. How much water did he mix? 

1 

149 . Find the value of - ^ of £i -hi of ;^i4o. loj. 6rf. + J of 2lj. 

7 < 

l&O. The weight of water contained in a rectangular cistern, 
8 ft. long, 7 ft. wide, is 93J cwt. Find the depth of water in the 
cistern, supposing a cu. It. of water to weigh 1000 oz. 

25 men are employed to do a piece of work, who could 
'finish ''it 111 20 days ; but the men drop off by 5 at the end of 
•every lo days : in what time will the work be finished ? 

. 162 . If 48 men, working 8 hours a day for one week, can dig 
.a trench 235 ft. long, 40 ft. wide and 28 ft. deep; in what time can 
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12 men, working lo hours a day, form a railway cutting of 131,600 • 
cu. yards 7 [A week""6 working days.] 

163 . The sum of areas of two circles, of which the diameters 
are as 3 is to 4, is equal to the area of another circle 10 ft. in 
diameter ; find the diameters of the .two circles, having given 
that areas of circles are to one another as the squares of their 
diameters. 

154 . A merchant sells sugar to a tradesman at a profit of 
50 per cent. ; but the tradesman becoming bankrupt pays only 
S annas in the rupee. How much per cent, does the merchant 
gain or lose by the sale ? 


166 . How many parcels of 6 lb. and 8 lb. each can a grocer 
make out of a hogshead of sugar, weighing 4 cwt. 3 qr. 14 lb., so 
as to have the same number of parcels of each sort 7 


41 

166 . A had los. in his purse, and JS having paid A of 

£1. ils. 6d. finds that he has remaining of the sum which A 
now has ; what had B at first ? 


167 . A number is exactly divisible by ri ; but when divided ■ 
by 5. 6 or 8 leaves always the remainder i ; find the least number 
which satisfies these conditions. 


168 . A boat’s crew row over a course of 2J miles against a 
stream, which flows at the rate of 3 miles an hour, in 30 minutes. 
The usual rate of the stream is one mile an hour. Find the time 
which the boat would take in the usual state of the river. 

169 . If the cost of ii miles of iron rails be R55000 when 
iron is selling at ^05 a ton, what will be the cost of 19 miles 
of the same rails when iron is selling at fiio5 a ton ? 

160 . A circular plate of gold, 10 in. in diameter and 2 in. 
thick, is melted and formed into two other circular plates, each 
1 in. thick, whose diameters are as 3 to 4 ; find the diameters. 

161 . A man buys goods for R7S0, and sells J of them at a 
loss of 4 p. c. ; by what increase per cent, must he raise that 
selling price in order that by selling the rest at the increased 
rate he may gain 4 p. c. on the whole transaction ? 


102 . A person gives 53 guineas for 184 gallons of wine ; 
how much water must he add to it, if he wishes to sell it at 
Sj. 3d. a gallon and make a profit of 7 half-guineas ? 

163 . A vessel containing 2r8437S gallons of water is 
emptied by a pitcher which contains when full '078125 gallon. 
How many times can the pitcher be filled entirely,' and what 
fraction of a pint will it contain when the last quantity of water 
is poured into it ? 
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164 . A room is 8 yd. long; the cost of carpetin? it is R94. Sa., 
■and that of papering is R86. lotf. If the breadth of the room 
were i yd. more and its height i ft. less, the cost of carpeting 
would be Biio. 40. while the cost of papering would remain the 
same. Find the breadth and height of the room. 

166 . yi and run a race ; A has a start of 40 yd., and sets 
off 5 min. before B, at the rate of 10 miles an hour. How soon 
will B overtake him if his rate of running is iz miles per hour i 

166 . If the gas for 5 burners, lighted 5 hours every evening 
for 10 days, cost R3. 12a., what will be the cost of 75 burners 
which are lighted 4 hours every evening for 15 days ? 

167 . Find the three highest integral numbers whose sum is 
under a thousand, so that the first may be i of the second and 
the second ^ of the third. 

168 . A tradesman sells one kind of sugar at 3d. per seer 
and loses 20 p. c., and another kind at Sa. per seer and gains 
25 p. c. He mixes the two together in equal proportions and 

- sells the mixture at 6 a. per seer. What is now his gain per cent. ? 


169 . Two equal sums are divided, the one among 36 men, 
- and the other among a certain number of women ; each man 
'received fti. 4a. and each woman 10 annas less ; how many 
women were there ? 


170 . 


Simplify 

% 
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171 . Three equal circular wheels revolve round a common 
horizontal axis ; the first makes a revolution in 5^ minutes, the 
second in 2^ minutes, and the third in 3* minutes. Three marks, 
■ one in each wheel, are in a horizontal line at a certain 'moment. 
What is the shortest interval after which they will be in a 
horizontal line again ? 


172 . A can do a piece of work in 6 hours, ^ in 8 hours and C 
in 10 hours ; how long will it take C to complete a piece of work, 
^ of which has been done by A working 7 hours and B working 
8 hours 7 

4 

173 . ^ A walks 2^ miles in 40 min.j taking exactly a yard each 
step ; in what time will B walk 4I miles when his stride is 40 in. 
and he takes 21 steps while A takes 22 7 

174 . Three persons, A^ B, C, agree to pay their hotel bills in 

the proportion 4 I 3 I 6, .<d pays the first day’s bill which amounts 
*0 i B the second which amounts to £,\. i6s. id, ; 

.^and C the third which amounts to £1. i8r. 6d. ;‘^how must they 
^'^'E^^le their accounts 7 

*’ ’176. A person bought a French watch bearing a duty of 
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■ 7 $ per cent., and sold it at a loss of 5 per cent. ; bad he sold 
€qr ;^3 more, he would have cleared 1 per cent, on lus bargain. 
What had the French maker for the watch ? 

176 . An equal number of men, women and boys earn R165 in 
6 days. If a woman earns 13a. 4p. a day, a man So, more, and a 
boy 8a, less, how many are there of each ? 

177 . What sum increased by | of } of A of itself, amounts 
to £2463 ? 

178 . The length, width and depth of a cistern are 8 ft., 5 ft. 
4 in. and 4 ft. bin. respectively. How many gallons does it 
contain, having given that a cu. it of water weighs 1000 oz. and 
that a pint of water weighs a pound and a quarter ? 

179 . and B are termini of a railway 144 miles long. A 
fast train starts from at 9 a. m. ; another fast train, travelling 
at the same rate, starts from A at 10 a. m. A slow train starts 
from B at 10-20 a. M. ; the fast train from A meets the other fast 
train at 11-30 a. M., and the slow train at 12-32 P. M. Find the 
rates at which the trains travelled. 

180 . 1fRi = i.r. ipid., ;£i» 4'84 dollars, and l dolIaraS'a 
francs, find the value in francs of xo lacs of rupees. 

181 . Three merchants A, B, C, trading with a capital of 

^3850, find after a certain time that their respective shares are 
increased by £66 .7.6, .8.7 and ;^66 . 13 . xi ; how much 

did A subscribe to the original capital ? 

182 . A grocer buys 200 lb. of tea, and sells x8o lb. for the 
same amount that he gave for the whole. The rest he sells at a 
^profit of 20 per cent. What is his gain per cent, on the whole 
outlay ? 

183 . The large wheel of an engine is 20 ft., and the small 
wheel X2 ft, in circumference. If the large wheel slips on an 
average 2 inches in every revolution, how many revolutions will 
the small wheel make more than the large one in going a dis¬ 
tance of X2 mi. X728 yd. ? 

184 . Calculate correctly to 7 places of decimals the value of 

i + -L+_i_. J_+. 

9 ^ 3 - 9 ''^ 5.9® ^7.9^ 

186 . The circumferences of the wheels of a carriage are 
6j^f ft. and least distance in which both the 

wheels will simultaneously complete an_ integral number of 
revolutions ? How often will the lowest points of the two wheels 
at starting touch the ground together in 10 miles ? 

• 186. In a aoo-yd. race A beats B by 20 yd., and C by 40 yd. 

fiy how many yards can B beat C in a loo-yd. race i 
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187 . On a piece of woric 2 men and 5 boys are employed, who*, 
do i of it in 6 days ; after this ) man and i boy more are put on, 
and i more is done in 3 d^ys ; how many more men must now be 
put on if the wo;k is to be completed in i day more 7 

IBS. Ay By C invest capital to the amount of £8oOy ^^600 and. 
/500 ; A was to have f of the profits which amount to £330 ;' 
And Cs share of the profits. ^ 

169 . A tradesman defrauds his customers (i) by an adulte* 
ration of the article to the extent of 7 per cent, (ii) by using a. 
balance which indicates i lb. when the amount in the other scale 
is really 15 oz. Which of the two practices is the more fraudu¬ 
lent, and to what extent is the customer cheated when he orders- 
I lb. of the commodity ? 


190 . Find the distance between two towns when 5 ^ 4 ^- 
is paid for the fare of 17 first class passengers at la. 8p. a mile, 
of 26 second class at in. */. a mile, and of 40 third class at 8j>. 
a mile. 


19 L Find th. .alu. of 
? ^ of 24 weeks 4 days 19 hours. 

5 its 5 



7rf. 



192 . How many poles of fencing are required to enclose a 
square park containing 27 ac. I2 po. i yd. ? 

193 . X, B, C can do a piece of work in 6, 8, and 10 days 
respectively.* They begin to work together ; A continues to 
work till it is finished, B leavig off 2 days, and Cl day before- 
the work is completed. In what time is the work finished ? 


194 . If the supply of a number of persons with bread at 7|f/. 
the loaf for 31 days cost ;^27. i8j., what will it cost to supply f of 
that number for 20 days at the loaf ? 

195 . Ay B, C purchase a farm for Rioooo, of which A pays 
R4000 ; they sell it so as to gain a certain sum, of which B takes 
Rays and C Riys ; hnd A's share of the profit. 


196 . One company guarantees to pay 5 per cent, on shares of 
1000 rupees each ; another guarantees to pay 4^ per cent, on 
shares of 75 rupees each ; the price of the former is 1245 rupees 
and of the latter 85 rupees. Compare the rates of interest which 
the shares return to the purchasers. 


197 . If 5000 people took in hand to count a billion of 
sovereigns, and beginning their work at the /:ommencement of 
the year 18^2, could each count on the average 100 sovereigns in. 
a minute (without intermission), when would they finish their ’ 
task 7 
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19 B. The total area of three estates is 1768 acres. If the 
areas of the two smaller estates be respectively three-fifths and 
two-thirds of that of the largest, find the acreage of each. 

109 . There are 3 pendulums, the first makes 35 beats in 36 
seconds, the second 36 beats in 37 seconds, and the third 37 beats 
in 38 seconds. Supposing they commence together, find how 
many times they will again beat coincidently in 24 hours. 

200 . Sound travels at the rate of 1142 ft. per second ; what 
is the distance of the thunder cloud, when the thunder succeeds 
the lightning at an interval of 9 seconds ? 

201 . If 4 men and 6 women can do a piece of work in 5 days, 
which 5 men and 10 children can do in 4 days, or 3 women and 
4 children can do in 10 days find (i) how many men, (ii) how 
many women, (iii) how many children, could do the work intone 
day. 

202 . A and B enter into partnership; A puts into the business 
R5000 more than B, who, as acting partner, is to have a salary of 
R125 a month ; at the end of 2 years the gross profits computed at ' 
^ of the capital per annum, are found to be R7000, from which ^’s 
salary is to be paid : find each one’s share of the net profit. 

203 . The 3 per cents, are at 8s|; what price should the 3^ 
per cents, bear, that an investment may be made with equal 
advantage in either stock ? And what interest would be derived 
by so investing 5000A ? 

204 . Find the least sum of money that must be subtracted 
from ;£66o. js. 4</. to make the remainder exactly divisible by 39. 

206 . What decimal must be added to 

to produce unity ? 

206 . If gold can be beaten out so thin that one tola will form 
a leaf of 20 sq. yards, how many of these leaves will make up the 
thickness of a sheet of paper, the weight of a cu. inch of gold 
being 52^^ tolas and 432 sheets of the paper in thickness going 
to an inch ? 

207 . A race-course is | a mile long: A and B run a race and 
A wins by 10 yards ; C and D run over the same course and C 
wins by 30 yards ; B and D run over it and B wins by 20 yards ; 
if A and C run over it, which would win, and by how much ? 

209 i Four men are employed to reap a field and after work- • 
ing 5 days they have cut 10 acres ; 2 more men are then put on| 
and the whole is finished in 3 more days. How many acres are 
there in the field 7 

200 . A^ ^and C are employed to do a piece of work for R529; 

C. A. 21 


f(‘3-*2)-i(-3 -4--2) 

?(2-3 + A)+i\(^^) 
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A and B together .are supposed to do of the work, and B and 
C togetherof the work : what should A be paid ? 

21 Q. If R16430 be invested in the Govt. 4^ per cent, loan at 
106, what is the monthly income derived ? Supposing that the 
loan is paid off at par in lo- years, what would be the rate of 
simple interest on the sum invested ? 

21L 120 tons of coal are purchased for £&7 .16.9; find, to 
the nearest farthing, the price at which they must be retailed per 
ton so that no loss may be incurred ; and at that price what 
profit will accrue ? 

212 . Reduce to a decimal correct to 6 places : 

II I r 

i- 3 ‘‘’ 3 - 3 ’''‘‘ 5 - 3 ®'‘‘ 7 . 3 ^ . 

213 . Find the greatest unit of time by means of which ii hr. 
31 min. 18 sec. and 23 hr. 4 min. 27^ sec. can both be expressed 
as integers. 

214 . A man does f of a piece of work in 18 days, and then 
gets a boy to help him. They work together for 3 days, when the 
boy leaves, and the man finishe s the work in 7^ days more. 
How long would it take the boy to do the whole ? 

216 . If 10 horses and 9S sheep can be kept 9 days for 
. 17.6 ; what sum will keep 45 horses and 2x6 sheep for 
40 days, simposing 5 horses to eat as much as 76 sheep ? 

216 . ^ starts business with R1200, and subsequently admits 
B who brings ftl6oo. At the end ot the year A receives 2 of the 
profits ] when was B admitted ? 

217 . A man who has a certain capital calculates that if he 
invest it in 3^ per cent, stock at 91, his income will be £25 more 
than if he invest in it 3 per cent, stock at 88. What is his capital ? 

218 . A tradesman buys 200 lb. of tea for £i6, intending to 
gain one-fourth of his outlay by sale ; but two pounds’ worth at 
this calculation being damaged, at what price shall he sell the 
remainder per lb. to gain as much upon the whole outlay as he 
intended ? 

219. Express (A+ 2 i)-( 25 -ii)x{(sJxyS)-!- 161 ^} in its 
simplest form. 

220 . The diagonal of a square court-yard is 100 ft. ; find the 
area. 

22 L Sound travels at the rate of 1140 feet a second. If a 
shot be fired from the ship moving at the rate of 10 miles an 
hour, how far will the ship have moved before the report is 
heard 14^ miles off i 
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222 . The length of the minute-hand of a church clock is 
feet; what distance will the end of it travel through in 35 days, 

<if 7 times the circumference of a circle be 22 times its diameter? 

223 . Three men A, B, C undertake to complete in 20 days a 
piece of work for R247. 80. A furnishes 10 men for 8 days and 

"6 men for the remaining days ; B furnishes 7 men for 7 days and 
12 men for 12 days ; C turnishes 15 men who work on alternate 
days only until the work is completed. Find A’s share of the sum. 

224 . A person having RS,5oo in 4 per cent. Govt, bonds sells 
out when they are at 8^ per cent, discount, and with the amount 
thus realised purchases 5 per cent, bonds which are at 6| per 
• cent, premium: what does he gain or lose in annual income by tue 
change ? 


225 . A contractor employs 100 men, 40 of whom work 10 
hours on week days and only 5 hours on Sundays ; the rest work 
8 hours a day. If the wages of the former be 5/). per hour and of the 
latter 4^. per hour, what is the amount of wages paid in 4 weeks ? 

226 . Two chests of tea of the same size and quality are 

•consigned to A, Z?, C. A at first was to have { of a chest, B j, 
and C the rest. But A, B purchase of C’s share respec¬ 

tively. How much will each have ? 

227 . Find the side of the largest square tile, with which a 
court, 33 yd. 1 ft. 7 in. long and 20 yd. 11 in. broad, can be paved. 

228 . In a bicycle race of 2 miles over a circular course of 
I furlong, the winner in his last round overtook the second at a 
point in his iSth round. Their paces were as 159 to 149. At 
what distance was this point from the winning post ? 

229 . If 3 men can do as much as 7 boys in a day, how many 
'days will it take 25 boys to finish a piece of work of which 12 men 
have done a quarter in 13 days ? 

230 . A^ By C bold a pasture in common for which they pay 
R16 per month : they put on it 70, 50 and 40 sheep respectively. 
A sells f of his flock to B after 4 months, and after 3 months 
more C sells | of his to A. How much of the rent should each 
pay at the end of the year ? 

231 . A person bought 10 Bank of Madras shares at R1540 
each and for 5 years got interest on his investment at the rate of 

per cent. He then sold his shares at a loss of 22^ per cent. 
How much did he make by the transaction, and what rate per 
cent, per annum had he for his money ? 

. 232 . A certain number of cows and twice as many sheep 

'were bought for R94. 6a.; the cows cost Rio. 3a. tp. each and 
the sheep R4. 5a. ip, each : how many sheep were bought } 
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233 . The master of a ship, worth 9 ^* >3 himself 

owner of § of | of} of her. He sells her for | of her value ; 
what is bis own share ? 

234 . The height of a square room is one-half of its breadth,, 
and the cubic content of the room is loS cu. yd. ; find its dimen¬ 
sions. 

236 . Two pipes, A and would fill a cistern in 37} min. and 
4S min. respectively. Both pipes being opened, find when the 
second pipe must be turned olf, that the cistern may be just 
filled in half an hour. 

236 . If 13 locomotive engines, each of 290 horse-power, 
working i i hours a day for 7 days a week, can convey 7315 tons 
I of goods ' o a distance of 221 miles in a given period, bow many 

hours’ woi K a day for 6 days a week must be done by 7 locomo¬ 
tives of 319 horse-power each, in order to convey 4845 tons of 
similar goods to a distance of 154 miles in an equal period.? 

237 . How must teas at 2s. a lb. and 2s. gd. a lb. be mixed 
so that by selling the mixture at 2s. id. a lb. there may be a 
gain of 2 d. per lb. ? 

238 . If I sell 40 shares of R250 each in the Oriental Bank 
at I2t per cent, premium, how many shares of ft 1000 each in 
the Madras Bank at 72 per cent premium can I buy, and how 
much will be left ? 

239 . ^Equal quantities of sugar, flour and rice were bought 
for R72or9a. ; the price of a md. of sugar is twice as much as 
that of a md. of flour, and the price of a md. of flour is twice as 
much as that of a md. of rice : find the cost of the sugar. 

240 . Find the value of ^ of i2j. gld. 

241 . A tea-merchant has a rectangular space for storing tea* 
It is I si ft long, loj ft broad and 9J ft. high. He wishes to fill 
this space with packets of a cubical shape, all of the same size. 
What is the largest size of such cubical packets tlmt can be made 
to fill it exactly, and what would be the number of such packets ? 

242 . A hare starts 40 yards before a greyhound and is not 
seen by him till she has been up 30 seconds. She runs at the 
rate of 12 and the hound at the rate of 15 miles an hour ; how long 
will the chase last, and what distance will the hound have run ? 

243 . If 3 men and 5 boys can reap 20 acres in 10 days, and if 
S men and 3 boys can reap 34 acres in i s days, how many boys 
most assist 9 men, in order that they mayreaQ45 acres in 9 days P 

244. A grocer bought 60 lb. of sugar of two different sorts ^ 
for R16. 4a. The better sort cost Sa. per lb., and the worse 40. ‘ 
per lb. Find how many pounds there were of each sort. 
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345 . How much stock in the 3 per cents, must I sell to 
a debt of £470, the price of the stock being 94^, and the cotnmia- 
sion of I on £ioo of stock being also taken into consideration ? 

246. How many four-anna pieces can be coined from 9 lb. 'bf 
standard silver ? 

247 . Find, by Practice, the dividend on a debt of £ 3 ^ 7 ^ 
13J. in the £. 

248 . The sides of a square are divided each into 8 equal 
parts, and lines are drawn through the points of division parallel 
to the sides. If the area of the square be 256 sq. ft., find the 
length of the side of each of the smaller squares, into which 
it is divided. 

248 . A and B run a mile race : at first A runs 5 yards to 
^'S 4, but after A has run half a mile he tires and runs 3 yards 
:a the time in which he at first ran 5, 3 running at his original 
rate. Which wins, and by how much ? 

280 . If the carriage of 150 ft. of wood, that weighs 3 stones 
per ft., cost K30 lor 40 miles, how much will the carriage of 54 ft. 
of wood, that weighs 6 stones per ft., cost for 25 miles i 

251 . A greengrocer sells potatoes at 2i., 2s, 6d. and 3^. ' 83 L 
a bushel, selling equal quantities of the first two kinds ; what 
quantities of each kind does he sell, if the total quantity sold is 
6 o\bU 5 hels, and if the average price obtained is 3^. a bushel ? 

252 . A person invests 1250 gold mohurs in the Govt, five 
per cent, rupee stock at 103. The stock is converted subse¬ 
quently to 4^ per cents, at 95. Find the difference in his income, 
each gold mohur being considered equivalent to R17. 


253 . If a person whose income is R[825 a year spend R4t. lo. 
a week for the first 20 weeks, to what must he limit his daily 
expenditure for the rest of the year so as not to be in debt at the 
end of it ? 

264 . What number multiplied by itself will give loq^lf ? 

256 . A cubical block of marble whose edge is 2 ft. is placed 
within a rectangular cistern 4 fc. long, 3 ft. wide and 2 ft. deep, 
which is then filled with water ; how many pounds of water must 
be taken out to reduce the surface 6 in. r [A cu. ft. of water 
weighs 62J lb.] 

256 . A and B can do a piece of work in 2} days, but when 
3 works half time the work is done in 4 days. Show that B is 
twice as good a workman as A. 

257 . If 2 men and 5 women can do a piece of work in 8 days 
of 9 hours each ; how long will it take 3 men and 6 women to do 
a piece of work twice as great, working 8 hours a day, the work 
of a man being double that of a woman 7 
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268 . Gold is 19 times as heavy as water, and copper 9 times.. 
In what ratio should these metals be mixed that the mixture 
may be 15 times as heavy as water ? 

258 . When the 3 per cents, were at qo I found that by selling 
out and investing in the 4 per cents, at 95 I could improve my 
income by R243 What was the amount of my stock in the 
3 per cents. ? 

260 . A person has in his drawer 15 piles of rupees, each- 
containing 20 ; his servant steals them and puts in their place i; 
piles, each consisting of 19 double-pice with a rupee at the top^ 
How much does the person lose ? 

261 . A person owes the sum of R31500, and R8;oo ; and his 
property amounts to R1412; only. How much is he able to pay 
m the rupee ; and what is the loss upon the second debt ? 

262 . A rectangular piece of ground of 243 sq. yd. is onc-third 
as broad as it is long ; what is the distance round it ? 

263 . A passenger train going 41 miles an hour, and 431 ft. 
long, overtakes a goods train on a parallel line of rails. The 
goods train is going 28 miles an hour, and is 713 ft. long. Hov/t 
long does the passenger train take in passing the other ? 

264 . The distance by rail from Turin to Venice is 420 kilo¬ 
metres, and the hrst-class fare is 56 lire ; Bnd at the same rate in 
Indian money, the fare from Calcutta to Benares, a distance of 480 
miles, rdlkoning 7 lire equal to R3 and 8 kilometres to 5 miles. 

265 . 40 lb. of coffee, at 2j. 6rf., a lb., were mixed with a. 
certain quantity of chicory at is. g^i. a lb., and the resulting 
mixture was worth 2s. a lb. How many pounds of chicory were 
there in the mixture ? 

286 . How much money must be invested in the 3 per cent, 
consols when they are at 92^, to produce the same income as 
would be produced by R1520 invested in the per cents, at 95 ? 


267 . If R20. 7 . 6 be gained by selling an article for 
R79 . (o . 9, how much would have been gained or lost by selling 
it for R59.7.6 ? 

268 . Find, by Practice, to the nearest penny, the rent of 
375'367S acres at ;^2. igs. lo^rf. per acre. 

. 269 . Determine, by Duodecimals, the area of a rectangle 
whose adjacent sides are respectively 9 ft. 3^ in. and 6 ft. 4^ in. 

270 . A can beat by q yd in a ioo-yd. ^ race, and B can 
beat C by 10 yd. in a 200-yd. race ; by how much can beat C 
in a 4ob-yd. race ? 

271 . If 210 coolies, in 7 days of 10 hours each, dig a channel, 
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1 mile long, 6 feet broad and 2 feet deep ; in how many days of ^ 
hours each should 35 coolies dig* a channel, 660 feet long, 7^ feet 
broad and 3} feet deep ? And how many cubic feet does each 
cooly dig in an hour ?' 

272 . The average of eleven results is 30; that of the first five 
is 25, and that of the last five is 28. Determine the sixth result. 

278 . What amount must be invested in the 4^ per cent, stock 
at 103}, in order to obtain, after deducting an income-tax of 3| 
per cent., a clear income of &4000 a year ? 


274 . 4 thalers, 6 half-crowns and 8 florins amount to £,2 ; 
what is the value of a thaler ? 

276 . A reduction in the income-tax diminishes a tax, which 
is R15 when the tax is S pies in the rupee, by R3 . 12 . o ; what 
is the diminished rate of the tax ? 

270 . The length of a room is twice its breadth and 4 times 
its height, and it contains 216 cu. yards of air ; find its length. 

277 . can reap a field in 5 days, and .9 in 6 days, each 
working ii hours a day ; in what time could they together reap 
it, working 10 hours a day ? 

278 . If 38 men working ft hours a day can do a piece of work 
in 12 days, find in what time 57 men working 8 hours a day can 
do a piece of work twice as great, supposing 2 men of the first 
set to do as much work in i hour as 3 men of the second set 
can do in hours. 

279 . The average weight of 5 men is 5 st. 7 lb. ; the average 
might is diminished by 7 lb. when the weight of a boy is 
included : what is the weight of the boy ? 

280 . A share-holder in a commercial company receives one 
year a dividend of 5 per cent, on his shares. The next year he 
receives a dividend of 7J per cent, and finds that he is ft4i2. 8a. 
richer. Find the amount of bis shares. 

28 L To march at quick step Is to take 108 paces of 2 ft. 8 in. 
per minute ; what rate is this per hour ? 

2 B 2 . A society subscribed Kai. ^a, 4^, to a charity, each 
member paying as many pies as there were members in the 
society ; find the number of members. 

283 . Find, bv Duodecimals, the volume of a block of marbleu 
3 ft. 7 in. long, 2 ft. 3J in. wide and i ft. 2J in. deep. 

^ 284 . A train, 88o_ft. long, overtook a man working along the 
line at the rate of 4 miles an hour, and passed him in 30 seconds ; 
the train reached the next station in 15 minutes after it .bad 
passed the man. In what time did the man reach the station ? 
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285 . If 40 men and 50 boys can do a piece of work in 6 day8» 

working 6 hours a day, in how many days will 8 men and so boys 
00 a piece of work half as large again, working 7 hours a day, 
assuming that a man does as much woik in 3 hours as a boy in 
5 hours 1 . 

286 . The average age of 8 men is increased by 2 years, 
when one of them, whose age is 24 years, is replaced by a fresh 
man ; what is the age of the new man ? 

287 . If the price of the 4 per cents, just before the payment 
of a half-yearly dividend be 93, what ought to have been the 
price 3 months previously, supposing no change in the value of 
money to have taken place during that interval ? 

288 . The weekly wages at a mill amount to ;£i 86 . 4s. In 
the rniU a certain number of women are employed at 2s. lorf. a 
day, five times as many men at 5^* 6 rf. a day, and 6 times as many 
boys at 2^*. 4^/. a day ; how many men are employed i 

280 . If the income-tax be yrf. in the £ in the first half of the 
year, and ^he second, what is the net income of a gentle- 

man whose gross annual receipts are ;£iS42 . lo . 6 ? 

280 . An open cistern, made of sheet iron a quarter of an 
inch thick, is internally 62^ in. long, 36 in, wide and 24 in. deep ; 
find the weight of the cistern when lull of water, if iron weighs 
7 limes as much as water and a cu. ft. of water weighs 1000 oz. 

291 . % a. two-mile race A wins, B being 22 yd. behind, and C 

106 yd. behind £. By how much would B beat C in a three-mile 
race in which A does not run ? 

292 . If the wages of i8 coolies for a month amount to R85 
when rice is 24 seers per rupee, what ought the daily pay of acooly 
to be in proportion when the price of rice is ftz. loo. Sp. per maund ? 

293 . A and B started on a race and ran a distance exactly 
together. Then B began to fail and gave up the race when he 
had run 56 yards farther, A having gone during the same time 

320 yards. The averajj e of the entire distances run by the two 

men was 1188 yards. What distance had they run together ? 

294 . The ;^23 shares of one company pay a dividend of /i 
per share ; the ;£iS shares of another yield per share. The 
market value of the former is ;£24-92, of the latter /17. Compare 
the rates of interest returned to the purchasers. 

« ----------- -- 

295 . A man bought 100 oranges at 2 a pice, and 100 more 

at 3 a .pice, and mixed and sold the whole at { for 2 pice : bow 
much did he lose ? v » 

* 296 . Find, by Practice, the cost of fencing 3 mi. 3 fur. 180 yd. 

X ft. 6 ia. of road at ii 479 > 1per mile. 
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S97. An open cistern, made of sheet iron ^ inch thick, is 
externally lo in. long, 8 in. broad find 5^ in. deep ; find the price 
of the cistern at IRS per cwt., if a cu. ft. of iron weighs 4I cwt. 

298 . A does half as much woik again as B in the same 
time, and B does one-third as much again as C ; working together 
they can do a certain work in 5 days ; but if after working 
2 days A leaves off, bow long will B and C take to finish it 7 

209 . When rice is 10 seers the rupee, 7 persons can be fed 
for 30 days at a certain cost. For how many days can 6 persons 
be fed at the same cost when rice is 14 seers the rupee ? 

300 . If the daily wages of a labourer rise from 40. gp. to 6 a., 
w'hat percentage of the increase in the price of food and othc 
commodities will cause his position to be unaltered ? 

301 . A person buys 5 shares in a company, and sells three of 
them at a gain of 10 per cent, and the remaining two at a gain of 
i6j per cent. The gain on the latter sale is ^2 . 19.74 more 
than on the former. How much did he pay for each share ? 


302 . A man buys 25 seers of milk at la. 6p. a seer, and 
sells it at la. ip. a seer, making a profit of 5 annas ; how many 
seers of water did he add to the milk 7 

303 . Now that the income-tax is 5 pies ir the = .pee, a 
person’s net income is R374 per mensem ; what will it b, when 
the income-tax is raised to 7 pies ? 

304 . Find, by Duodecimals, the area of a square whose 
side is 12 ft. 8 in. 4 pt. 

305 . A train starts from A at 12 o’clock and runs towards C, 
which is 100 miles distant, at the rate of 30 miles an hour ; at the 
same time the mail coach starts for C, from B, which is half way 
between A and C, and runs at 10 miles an hour ; at what distance 
from C will it be overtaken by the train 7 

308 . If 13 Solid inches of copper balance 17 of iron, and 15 of 
iron balance 16 of tin, and 19 of tin balance 12 of zinc, how many 
solid inches of zinc balance 2470 solid inches of copper 7 

307 , If the income-tax be 6 pies in the rupee for the first half 
of the year and 3 per cent, in the second, what is the gross income 
of a gentleman whose net annual receipts amount to &1454. la. ? 

308 . What sum must a person invest in the 3 per cents, at ' 
90, in order that by selling out ;^iooo stock when they have risen 
to 93^, and the remainder when they have fallen to 84^, and 

‘ investing the whole proceeds in the 4 per cents, at par he may 
increase his annual income by £9. 5s. 7 



ARITHMETIC 


330 

809 . Divide R115. 2a. among 20 boys and 25 girls, so that; 
each boy may receive 12 annas* more than each girl; how much 
will each boy receive ? 

310 . Three-fifths of the square of a certain number is I26'15 
what is the number ? 

311 . An open cistern whose capacity is 4320 gallons is exter¬ 
nally I4‘ri37 ft. long, io’25 ft. wide and 5*16 ft. deep ; the sides- 
are in. thick ; find the thickness of the bottom, having given 
that a gallon contains 277*274 cu. inches. 

812 . A and B walk a race of 10 miles ; A gives B 20 minutes’' 
start ; A walks uniformly a mile in i7y minutes and catches B at 
the 8th mile-stone : find by how much B lost in time and space. 

313 . If 17 men can build a wall 100 yd. long, 12 ft. high and' 
2^ ft. thick, in 25 days, how many men will build a wall twice the 
size in half the time 7 

314 . _ In 1861 three towns had populations of 17630,19600,18760. 
respectively. In 1871 the population of the first had decreased 18 
per cent., that of the second had increased 21 per cent., while the 
population of the third had increased by 4690 ; find the change 
per cent, in the total population of the three towns. 

315 . A gentleman invests R5600 in the per cent. Govt, 
paper, and derives therefrom an annual income of R275. At what 
premium was the 5^ per cent, paper at the time he invested ? 


310 . Find the circumference of the wheel of a locomotive, 
which makes 5 revolutions in a second, and which performs a< 
journey of 30 miles in 44 minutes. 

317 . A man has an income of ;£2oo a vear ; an income-taxis 
established of jd. in the while a duty of i^d. per lb. is taken 
off sugar ; what must be his yearly consumption of sugar that he 
may just save his income-tax ? 

318 . .< 4 , C are three spouts attached to a cistern. A cAri' 
fill it in 20 min., B in 30, and C can empty it in 40 min. If A, B 
and C be opened successively for one minute each, in what time 
will the cistern be filled ? 

310 . A besieged garrison consists of 300 men, 120 women and 
40 children, and has provisions enough for 200 men for 30 days. 
If a woman eats § as much, and a child } as much, as a man, and 
*if after 6 days 100 men with all the women and children escape, 
how long will the remaining provisions last the garrison ? 

820 ^The price of rice being raised 50 per cent., by how much. 
per cent must a house-holder reduce his consumption of that 
article so as not to increase his expenditure ? 
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82 L The owner of 4per cent. Govt, paper, bringing in R8976 
per annum, exchanges it for 5 per cent, paper. His annual interest 
IS increased by R44. - What is the increase or decrease of his 
nominal capital ? 

322 . A bill on London for drawn at 6 months after 
sight, is purchased at Madras, the rate of exchange being 2s, o^. 
the rupee. Four months before it becomes due, it is discounted 
in London at the late of 2^ per cent, (per annum') discount. 
What was paid for the bill in Madras, and what does it realise in 
London ? 

823 . A man laid out £y>. iSr. in spirits which he bought at 
ijj. a gallon ; be retailed them at 17J. 6rf. a gallon, making a profit 

£A‘ 5'^- • how many gallons must he have lost by leakage ? 

824 . Arrange J2, Vs and | in order of magnitude. 

896 . Two trains, running at the rates of 25 and 20 miles an 
hour respectively on parallel rails in opposite directions, are 
observed to pass each other in 8 seconds, and when they are run¬ 
ning in the same direction at the same rates as before, a person 
sitting in the faster train observes that he passes the other in 
31 j seconds ; find the lengths of the trains. 

828 . If 6 dollar's and 6 roubles are together worth i?j. 
prf., and 4 dollars and 8 roubles are together worth £1. iir. 8</., 
what is the value of 6 dollars and 8 roubles ? 

327 . In an examination A obtains 10 per cent, less than the 
minimum number of marks required for passing : B obtains il^ 
per cent, less than A ; and C per cent, less than the number 
of marks obtained by A and B together. Does C pass or fail ? 

338 . I have R6i:oo to invest in public securities. Will it be 
more to my advantage to invest it in the S p. c Govt, loan which 
is at loj per cent, discount, or to purchase at par Treasury Bills 
which bear an interest of 3 pies per cent, per diem ? Calculate 
the difference. 

829 . If the par of exchange be two English shillings for the 
Indian rupee, but if an Indian bill of exchange for RS40. 120. be 
negotiated in London for £si. los., how much per cent, below par 
is the rate of exchange 7 

830 . On Monday January 3, 1888, a man commenced to sub¬ 

scribe for a daily pice paper (published on wgek days only); what 
had he spent by June 13th of the same year ? » 

831 . A gentleman’s income is diminished by £150 ; but the- 
income-tax being* raised from 6rf. to 7rf. in the £, he pays the 
same amount of tax as before ; find his present income. 

882 . A and B start to run a race ; their speeds are as ly^ 
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to t8. A runs 2^ miles in 16'min. 41 sec. B finishes the course 
in 34 min.: determine the length of the course. 

333 . If 5 men and 8 boys reap 9 acres in 10 days, and 4 men 
and 4 boys reap 3 acres in 5 days, how many acres will 2 men 
and 3 boys reap in 7 days ? ' 

334 . To 432 gallons of a mixture of brandy and rum, which 
contains 8^ per cent, of brandy, some water is added, and the 
proportion of brandy in the mixture is thereby diminished to 
7^ per cent. How much water is added ? 

336 . A person who has £1900 Russian 4 per cent, stock 
sells out at 104 and devotes £962. 13^. 4rf. to the purchase of 
3 p. c. consols at 95, and lends the rest of the sum realised on 
mortgage. What interest must he ask for his money that his 
income may be the same as before ? 

330 . If the rate of interest for money be 3 per cent., what 
should be the rate of exctiange for bills payable at sight in 
Kngland when the rate for those payable 4 months after sight 
is ir. 8gif. per rupee ? 


337 . A merchant buys 6o yards of cloth ; he sells half of it 
at a gain of 3 annas per yard, and the remainder at a gain of 
2 annas per yard, and realises &44. la. What was the cost price 
per yard ? 

S 38 . ^Iman buys a number of mangoes for R9, the price in 
pies of each mango being equal to the square root of the number 
purchased ; find the number purchased and the price of each. 

339 . A train which travels at the uniform rate df 30'8 ft. a 
second, leaves Madras at 7 a. m, ; at what distance from Madras 
will it meet a train which leaves Arconunifor Madras at 7-20 a.M., 
and travels one-third faster than it does, the distance from 
Madras to Arconum being 42 miles ? 

340 . If 5 men, 2 women and 3 boys, or 6 men and 4 boys, 
can mow 3 acres in S days ; how many acres would 3 men, 
2 women and one boy mow in 11 days, supposing a man to do as 
much work as 3 boys ? 

841 . A person loses in his first year 23 per cent, of his 
capital, but in the next year he gains 40 per cent, of what he 
had at the end of the first year, and his capital is now &720 
more than it was at first ; find his original capital. 

342 . A person invested equal sums of money in the 3 per 
cents, at .97i, and in the 3^ percents, at io2^; his resulting 
income was £2S9. los. How much did he invest ? 

3 A 3 . A merchant in London receives two bills, drawn at 4 
-months ^ter sight, each for Rsooo; one he discounts inunediately, 
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the rate of interest being 3 per cent, per annum; the other he keeps 
till maturity and then exchanges at the rate of l.r. <)d. per rupee, 
and 6nds that he ha > got as much as he did for the What 

was the rate of excij..<ige when the first bill was discounted ? 

S 44 . A man, having bought 128 yards of cloth for R80, sellS' 
one-fourth at a loss of 2 annas per yard ; by hdw much must he. 
raise that selling price, in order that, by selling the rest at the- 
increased rate, he may gain 2 annas per yard on the whole ? 

346. Incomes below ;^i 5 o a year being subject to ^d. in the 
£ income-tax, and incomes above £^ 5 ° id- in the £ ; find what, 
income above £150 a man must have, that he may be just 7|^. 
a year poorer than a man who has £149. los a year. 

346 . ^ and ^ run a mile, and A wins by 160 yd. ; A and C 
run over the same course and A wins by 20 min. ; B and C run over 

it and B wins by 12 min. In what time can A run a mile ? 

* 

347 . If 16 darics make 17 guineas, 19 guineas make 24 pis¬ 
toles, 31 pistoles make 38 sequins, then how may sequins are 
there in 1581 darics ? 

348 . What sum must be paid on the insurance of a cargo of 
the value of R33575. 4<2. so that in case of loss the cargo and all-, 
expenses of insurance may be recovered ? The premium is at the 
rate of 4725 per cent., policy duty 2} annas per cent, and agent’s 
commission ^ per cent. 

349 . A person has ;£26o4i of a 4 per cent, stock. He saves, 
each year of his income, which he invests at 4 per cent. What 
is his income in the 4th year ? 

350 . If gold be at a premium of 5 per cent, and a person buy 
goods marked 300 rupees, and offer gold to the amount of 300 
rupees, what change ought he to receive in notes, 5 per cent, being' 
abated for ready payment ? 

PSOBLESCS. m. 

1 . By what number less than 1000 rnust 4389 be multiplied 
so that the last three figures (to the right) of the product may 
be 438 ? 

3. If 5 cwt. 3 qr. 14 lb, cost £6 per cwt,, what will be the 
cost per pound when the cost of the whole has been reduced by 
£ 7 . i6j. M . ? ’ 

3 . On measqring a distance of 32 yards with a rod of a certain 
length it was found that the rod was contained 41 times with half 
an inch over ; how many inches will there be over in measuring. 
41 yards with the same rod ? 
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4 . ' Find the least nunber above looo, which when divided 
by 5 or by 6 or by 9, will leave the same remainder 3. 

5 . A bill of £ioo was paid with guineas and half-crowns, and 
^8 more half crowns than guineas were used ; find how many of 
each were paid. 

6. ^ has twice as much money as B. They play together, and 
at the end of the first game B wins from A one-third of A’s money ; 
what fraction of the sum which B now has must A win back in 
the second game that they may have exactly equal sums 7 

7 . What is the smallest whole number which is exactly 
divisible by 2^1 and 3^ ? 

8 . A pays £g , 3.4 more rates than B, their incomes being 
equal ; living in different towns they are rated at 2s. and u. 4//. 
in the respectively ; what is their income ? 

8. A pint of water weighs a pound and a quarter, and a cu. 
foot weighs 1000 oz. ; how many gallons are there in a cu. foot 7 
How many gallons will fill a cistern 5 ft. long, 2| feet wide and 
.2 feet deep 7 

10 . 'A gallon contains 277*274 cu. in.; a cu. ft. of water weighs 
jooo oz. How many gallons weigh a ton 7 And what is the weight 
of a pint 7 

11 . If 162 gallons fill a cistern 5^ ft. by 4^ ft. by ft., find 
the number of cu. inches in a pint. 

12. If% cu. inch of water weighs 252*458 grains, which is the 
more accurate of the following rough statements :—a cu. ft. of 
water weighs 1000 oz., a cu. yd. weighs of a ton ? 

13 . If a decilitre be *052 gallon, find the value of a pint of 
liquid which is worth 2 francs the decilitre ; 120c francs being 
-equal to £49. 

14 . Three men are employed on a work, working respectively 
8,9,10 hours per day, and receiving the same daily wages. After 
three days each works one hour a day more, and the work is 
finished in three days more. If the total sum paid for wages be 
£2 .7 • 6^, how much of it should each receive 7 

16 . The sum of two numbers is 5760, and their difference is 
equal to one-third of the greater ; find the numbers. 

10 . Two ca^ks contain quantities of beer; from the first 
34 quarts are drawn, and from the second 80 ; the quantity remain¬ 
ing in cne cask is twice that in the other. How much did each 
caiSp originally contain 7 

« 

17 . Shew that if the price in rupees of a cwt. of goods is 
• divided by 7, the result is the price in annas of a lb. weight of 
•the goods. 
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18 . If &72 be divided among 5 men, 7 women and 13 boys 
80 that 2 men receive as much as. 5 boys, and 2 women as much 
as 3 boys, bow much will each man, woman and boy receive ? 

19 . How many revolutions will be made by a wheel which 
revolvei at the rate of 329 revolutions, in 3 min. while another 
wheel revolving 431 times in 4 min. makes 2586 revolutions ? 

20 . If a train goes 22^ miles an hour, how many revolutions 
•does the driving-wheel, 11 ft. in circumference, make in a second ? 

21 . A game licence costs 15s., and a cartridge id. A sports* 
man kills his bird once in 5 shots. If birds are worth 2s. (id. a 
brace, how many birds must be shot just to pay expenses ? 

22 . A vulgar fraction has for its numerator 157, and its 
nearest approximate value in thousandths is '370 ; what is the 
denominator ? 

23 . A man after a tour in England finds that he had spent 
every day half as many rupees as the total number of days he 
had been from home. His tour cost Ri8cu. How many days 
did it occupy ? 

24 . A plate of metal is beaten to the thickness of ^ of an 
inch, and the weight of a circular medal cut from it, whose 
diameter is inches, is oz. Troy. If the same plate be 
beaten to the thickness of ^ of an inch, what will be the weight of 
a medal cut out of it of the diameter of if inches (the areas of 
circles being proportional to the squares of their diameters) ? 

25 . It is said that 240,000 letters are posted in Berlin daily, 
i6*i per cent, of which are town letters. This gives one letter 
for every 3 persons in Berlin ; what is its population 7 

26 . The French unit of linear measure is a metre equal to 
39 '37I English inches ; the square formed on a line of 10 metres 
(called an are} is the French unit of surface. Find the equiv^ent, 
in English square measure, of a hectare (loc ares). 

27 . A rectangukr swimming bath is 60 ft. long and 40 ft. 
broad ; it can be filled by a supply-pipe in 5 days, and if 6,oso 
cubic feet of water be thrown in, the rest can be filled in 3 days 
18 hours. Find the depth of the bath. 

28 . The debts of a bankrupt amount to 1121345. 4a. and his 

assets consist of property worth R9167. 100,8/. and an undis- 
counted bill of R5130 due 4 months hence, simple interest being 
reckoned at 4 p. c. per annum. How much in the rupee can he 
pay his creditors ? m 

20 . The diameter of the fore-wheel of a Carriage is i| ft. and 
that of the hind-;yrheel is 3 feet; how far will the carriage have 
travelled when the fore-wheel has made loj more revolutions 
than the hind-wheel 7 (The circumference of a circle I diameter 
:: 3*1416; i.) • 
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80 . Tea at per lb. is mixed with tea at 3s. 7\d. per 

lb. so that the mixture contaius 72 per cent, of the former. Findi 
the weight of a chest of this mixture which is worth £6. its. lod. 

SI. A merchant buys China tea at 3.;. td. per Ib. To improve 
Ithe flavour he adds 3 oz. of Assam tea to every lb. of Cbipa tea« 
and finds that the mixture costs him 4;. per lb. How mych per 
lb. did he give for the Assam ? 

82 . Standard silver, of which iii parts in 120 are pure silver 
being worth £(31 per lb, find the value of a Sicca Rupee which 
weighs 7 dwt. 12 gr. and has a fineness of 979 parts in io 30 . 

83 . A contract is to be finished in $ months and 17 days, and 
43 men are put on to work at once ; at the end of | of the time 
it is found that only ^ of the work is done ; what extra number of 
hands will be required to complete the contract in the given time,,, 
the last employed men to work 12 hours a day, whilst the first 43- 
nen work until the contract is completed only 10 hours a day ? 

34 . A man can do as much work in 4 hours as a woman in 
6 hours, or as a boy in 9 hours ; how long will it take a boy to 
complete a piece of work, one-half of which has been done by a 
man working 10 hours and a woman working 16 hours ? 

35 . If a piece of cloth, 4 yd. long and tj in. wide, cost R3. 
3n., how much should you give for another piece, 19 yd. long and 
12 in. wide, every sq. in. of which is worth % of the value of a 
sq. ft. of the former ? 

86. A person sets out to walk 26 miles ; for a quarter of the 
distance he goes at the rate of 5 miles an hour, for half the 
remaining distance at 4 miles an hour and 3 miles an hour for 
the other half. State the exact time occupied in the journey. 

87 . How often between 12 and i are the hands of a clock, an 
iutegraljuimber of minute-spaces apart ? 

88. Two clocks begin striking the hour of noon together on- 
a certain day, the interval between every two strokes being 1* 
and 2* respectively. They gain 1" and 2" respectively in every 
24 hours. After what length of time will they end striking the 
hour of noon together ? 

89 . A and B start at the same time on a journey. A walks 
at the rate of 4 miles an hour, and B oi 3 miles an hour. When A 
has gone half way, B gets a ride and goes at twice the rate of A, 
until he has ridden a distance equal to of the whole journey 

^beyond the spot at which he passes A. B then walks the 
"remainder of the journey, A having walked it all. Will A ox B 
acciue first ? And what fraction of the whole journey will the 
ether still have to tra^fcl ? * 

' 40 . if 15 men can dig 600 cu. ft of earth in 5 dayS; working 



FROBtEMS 


337 


Shours aday, how many men would be required to di; 157S cu. ft. 
in 14 days, woricing 9 hours a'day, supposing that a man who 
works 8 hours a day does in 25 hours the same amount of work 
that a man who works 9 hours does in 26 ? 

4 L If 2X horses and 217 sheep can be kept 10 days for the 
same sum as it would cost to keep 9 horses and 60 sheep for 27 
days, Snd how many sheep eat as much as 3 horses. 

42 . In running a four-mile race on a course half a mile round, 
A overlaps B at the middle of the 6th roimd. By what distance 
will A win ? 

4 5. ^ A and B start to run a race at 3 o’clock. The winner 
comes in at minutes past '3, beating the other by 40 yards. At 
4 minutes past 3 the loser was 1140 yards from the winning-post. 
Find the length of the course, and the speed of the winner in 
miles per hour. 

44 .^ Five men do *6006 of a piece of work in 2*12 hours,^how 
long will 6 boys take to finish it, it being known that 3 men and 
7 boys have done the whole of a similar piece of work in 3 hours ? 

4 5 . If 4 men earn as much in a day as 7 wome;p, and one 
woman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn £22, what will be the earnings 
of 8 men and 6 women working together for 10 days ? 

46 . The distance by Railway from Madras to Salem is 
2c6| miles A Passenger Train travelling 20 miles an hour leaves 
Madras at 7 a. M. ; and, a Special Train at 10 a. m. the same day. 
At what rate must the latter travel, so as just to overtake the 
former at Jollarpett Junction (132 miles from Madras), and at 
what hour must a Goods Train leave Salem for Madras travelling 
15. miles an hour, so as to reach Jollarpett at the same time as 
the other Trains ? 

47 . Two trains measuring 330 ft. and 264 ft. respectively, 
run on parallel lines of rail. When travelling in opposite direc¬ 
tions they are observed to pass each other in 9 seconds, but when 
they are running in the same direction at the same rates as 
before the faster train passes the other in 27I seconds. Find the 
speeds of the two trains in miles per hour. 

48 . A man near the sea-shore seas the flash of a gun fired 

from a vessel, steaming directly towards him, and hears the 
report in 15". He then walks towards the ship at the rate of 
3 miles an hour, and sees a second flash 5 minutes after the first,, 
and immediately stops; the report fofiows in io'5". ]^d the 

rate of the ship, the velocity of sound being 1200 feet per second. 

49 . A soldier has 4 hours’ leave ofmbsence, how far may,^ 
ride on a coach which travels 8 miles ah hour, so as to return to 
the camp in time, walking at the rate of 4 miles an hour ? 


C. A. 22 
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60 . Two trains start at the same time, the one from Calcutta 
to Allahabad, the other from Allahabad to Calcutta. If they 
arrive to Allahabad and Calcutta respectively 5 hours and 

. 30 hours after they passed each other, show that one travels twice 
as fast as the other. 

61 . A cistern is provided with two pipes, A and B. A can 
fill it in 20 minutes, and B can empty it in 30 minutes. If A and 
B be kept open alternately for one minute each, how soon will the 
cistern be filled ? 

62 . Ay By C are pipes attached to a cistern. A and B can fill 
the cistern in 20 and 30 minutes respectively, while C can empty 
it in IS minutes. If Ay By Cbe kept open successively for one 
minute each, how soon will the cistern be filled ? 

63 . A train having to perform a journey of 150 miles, is 
obliged after 100 miles to reduce its speed by one-fifth. The 
result is that the train arrives at its destination half an hour 
behind time. What is its ordinary rate ? 

64 . A down Passenger Train, 176 yd. long, travelling at the 
rate of 20. miles an hour, meets at 7 A. M. an up Goods Train, 
393^ yd. long, and passes it in 24 seconds. At 7-30 A. M. the 
down Passenger meets the up Mail, 88 yd. long, and passes it in 
12 seconds. When will the Mail overtake the Goods ? 

65 . A and B start together from the same point on a walking 
match round a circular course. After half an hour A has walked 
3 complete circuits, and B four and a half. Assuming that each 
walks with uniform speed, find when B next overtakes A. 

66. A certain sum is to be divided among Ay B and C. A is 
to have £y 3 less than the half, B is to have £10 less than the 
third part, and C is to have ;£8 more thanthetourth part. What 
does e%:h get ? 

67 . £\ii'2. is divided among Ay By C, so that A receives J as 
much as B and C together, and B -J of what A and C together 
receive. Find how much each receives. 

68. Two-thirds of a certain number of persons received i8i/. 
each, and one-third received 2s. td. each. The whole sum spent 
was £z. i5r. How many persons were there ? 

69 . A crew which can pull at the rate of 9 miles an hour, 
finds that it takes twice as long to come up a river as to go down; 
at what number of miles an hour does the river flow ? 

6d. Ay By C are partners ; A whose money has been in the 
business for 4 months claims ^ of the profile ; B whose money 
^ has been in the business for 6 months claims J of the profits ; C . 
had RiSdo in the business for 8 months : how much money did 
A and B contribute to the business ? 
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61 . Two persons A and B rent a field. A puts on it 12 horses 
for 2^ months, 20 cows for 4 months and 50 sheep for 5 months ; 
B puts 18 horses for months, 15 cows for 5 months and 4 ° sheep 
for 4^ months. If in one day 3 horses eat as much as 5 cows, and 
6 cows as much as 10 sheep,what {Jart of the rent should A Pay ? 

62 . A can dip; a trench in ^ the time that B can ; B can dig 
it in I of the time that C can ; all together they can dig it in 

days. Find the time it would take each of them alone. 

68. For 5 guineas can be obtained either 12 lb. of tea and 
15 lb. of coffee, or 36 lb. of tea and 9 lb. of coffee ; find the price 
of a pound of each. 

^ 64 . Divide 48 into two parts such that if one part be multi¬ 
plied by 3 and the other by 5, the sum of the products shall be iSo. 

65 . Divide 20 into two parts such that three times one part 
may be equal to twice the other part. 

68. A decimetre is equal to 3'937 inches, and a cubic deci¬ 
metre of water weighs I kilogram. If a cubic inch of water 
weighs 252*45 grains, express a kilogram in pounds Avoir, correct 
to two decimal places. 

67 . Twenty gallons of a liquid contain 60 per cent of nitric 
acid and the rest water. How many gallons of water should be 
added to the mixture to lower the proportion of nitric acid to 
40 per cent. ? 

68. Divide Riooo among 1 man, 3 women and 36 children so 
that the man gets 4 times as much as each woman, and the 
women together get 12 times as much as each child. 

09 . Two men undertake to do a piece of work for &40. One 
could do it alone in 5 days, the other in 8 days. W>th the help of 
a boy they finish it in 3 days. How should the money be divided ? 

70 . The sum of the ages of A and B is now 55 years, and 
their ages 10 years ago were as 4 is to 3 ; find the present ages. 

71 . A tradesman’s prices are 20 p. c. above cost price; 
what profit does he make, if he allows his customers a discount 
of a penny in the shilling ? 

72 . Four apples are worth as much as 5 plums, 3 pears as 
much as 7 apples, 8 apricots as much as 15 pears, and 5 apples 
sell for 2d. I wish to buy an equal number of each of the four 
fruits, and to spend an exact number of pence : find the least 
sum 1 can spend. 

• 

73 . The manufacturer of an article makes a profit of 20 per 

cent., the whole-sale dealer, of 10 per cent., and the retail-deader, 
of 5 per cent. What is the cost of the manufacture of an article 
which is retailed for fiy. 8a. 9/>. ? * 
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74 . Two cogged wheels, of which one has i6 cogs and the 
other ao, work in each other. If the latter turns 6o times in | of 
a minute, how often does the former turn in x6 seconds ? 

76 . The price of butter hewing risen 3$ p. c., the daily allows 
ance of each person in a family is reduced from i oz. to | oz. If 
the monthly charge for butter is thenceforward I3J., what was it 
before the changes were made 7 

76 A bankrupt has book-debts equal in amount to his liabr 
lities, but on £4000 of them he can recover only 15^. in the £, and 
the expenses of the bankruptcy are j^zoo ; if he pay 155. 
in the what is the amount of bis liabilities ? 

77 . A ship 40 miles from the shore springs a leak which ad* 
mits 3^ tons of water in iz minutes. 60 tons would suffice to sink 
her, but the ship’s pumps can throw out iz tons of water in an 
hour. Find the average rate of sailing so that she may reach 
the shore just as she begins to sink. 

78 . Standard silver is formed by mixing it parts of fine 
silver with one of copper. How maay rupees can be coined froirv 
I Ib. Avoir, of fine silver, if 1 lb. Troy of standard silver is 
coined into 32 rupees 7 

79 . If 2\ tolas of gold, 22 carats fine, be worth R49. 8a., of 
what fineness must gold be in order that 1} tolas of it may be 
worth R34. 8a. ? 

80 . A man having to walk 36 miles finds that in 3 hr. 20 min. 
he has walked ^ of the remaining distance ; find his speed. 

81 . Supposing the alloy in a rupee to be ^ of the mass, and 
the coin to be worth 2 pice if it were all alloy, what would be its 

, exact value if it were all pure silver 7 

82 . ^ mixture contains wine and water in the ratio of 3 I z ; 
if it cotains 3 gallons more wine than water, what is the 
quantity of wine in the mixture ? 

83 . 3 men and 6 boys can do 4 times as much wor*: as a man. 
and a boy can do, in the same time. Find the ratio of the works 
done by a man and a boy in the same time. 

84 . A mixture is composed of 4 parts brandy and i part 
water ; one gallon of water is added, and the mixture contains 
3 times as much brandy as water ; find the quantity of brandy 
in the mixture. 

85 . A mixture contains wine and water in the ratio of 3 I z, 

another contains wine and water in the ratio 5 ; how many 

gallons of the latter must be mixed with 3 gallons of the former 
so that the resulting mixture may contain equal quantities of 
wim and wateV 7 

• c 
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. Ay B and C are three vessels holdinsr i« 2 and 4 gallons 
respectively. A is empty, B is fcill of water and C is full of wine, 
A IS filled from B^ B is replenished from C, and then A is 
emptied into C, When this operation has been performed once 
more, what will be the ratio of the ^^ine in B to the water in C ? 

87 . An alloy of silver is mixed with an alloy of gold in the 
ratio of 73 to *37 ; the quantity of dross in the silver alloy is 12 
parts in 100, and in the gold alloy 15 parts in 100 : compare the 
quantities of gold, silver and dross in the mixture. 

88. A barters some sugar with B for flour which is worth 
is. %d. per stone, but uses a false stone weight of 131 lb. ; what 
value should B set upon his flour, that the exchange may be fair ? 

8B._ If the work done by a man, a woman, and a child be in 
the ratio of 3, 2, i, and there be in a factory 24 men, 20 women 
and 16 children, whose weekly wages amount to ^224, what will 
be the yearly wages of 27 men, 40 women and 15 children ? 

90 . A lb. of tea and 3 lb. of sugar cost R3, but if sugar rose 
50 per cent, and tea 10 per cent., they would cost &3 8a. ; find 
the prices per lb. of tea and sugar. 

81 . A bankrupt has goods worth R97 50 ; and had they rea¬ 
lised their full value, his creditors would have received 13 annas 
in the rupee ; but |ths were sold at 17*5 p. c., and the remainder 
at 2375 p. c., below this value. What sum did the goods fetch, 
and what dividend was paid ? 

02 . Gold is sold at the Mint at its. f)d. per oz., and is 
mixed with alloy, worth 5^. ^d. per oz., in the ratio of ii : i. If 
sovereigns be coined of this mixture, each weighing 5 dwt. 
3'47 gr., what is the Mint profit per 100 sovereigns ? 

83 . A bag contains 160 coins consisting of half-crowns, shil¬ 
lings, sixpences and fourpences, and the value of the sums of 
money represented by each denomination of coin are the same ; 
how many of each are there ? 

84 . In sending too cheroots to England I paid freight } of 
their pr'-ne cost; landing charges i of their cost including 
freight; a id duty 2} times their cost including freight and land¬ 
ing charges. Altogether the cheroots duty paid, in London cost 
me £7. What did I give for them in Madras ? 

86. A number of rupees is divided amongst four men. A 
receives 4 of the whqle, f of the remainder, C 4 of what then 
remains, and the number of rupees given to D is the square root 
-of the whole number to be divided* What sum does ea<^ 
receive ? 

86. For I ^f the distance up a gh|iut the rise is t foot in 24 
(measured along the road) and for the remaining third the rise is 
1 in 16. The top of the ghaut is ft. above the bottom ; 
what is its length ? 
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87 . In a company of loo people, of whom some are rich and 
some are poor, the rich subscribe^ and give la. to each poor 
man ; this costs the rich men 70. i/). each : how many rich and 
how many poor men are there ? 

08 . Given that gold is worth £3. 17s. loJ, per oz., and silver 
4J. 10^. per oz., and that the weights of equal volumes of gold and 
silver are as 19 In ; find the volume of silver equal in value to 
a cubic inch of gold. 

08 . A tradesman bought a quantity of goods, and sold f of 
them at a profit of 10 p. c.; the price rising, he got p. c. profit 
on the renuiinder, and on the whole gained R425 : what sum did 
he lay out ? 

100 . A publican buys two butts of wine, one for R1200, and 
' one for Riioo : he also buys a third and after mixing the three,. 

retails the wine at R23. 8a. a dozen, making 12^ p. c. on his out¬ 
lay : supposing the number of dozens in a butt to be 52, find the 
price of the third butt. 

101 . A merchant sells 49 quarters of wheat at a profit of 
7 p. c., and a certain number of quarters at a profit of up. c. 
The cost price of a quarter of wheat being ;£3. 12s. 6</., he would 
have lost £2. los. gd. if he had sold the whole at a profit of 9 p. c. 
Find the total number of quarters of wheat sold by him. 

102 . The shares in a banking concern are Riooo each, Ri26. 
loja. are only paid up, and the shares are quoted in the market 
at R460. The dividend is per share quarterly. A gentle¬ 
man holds 100 original shares. Find what interest he makes 
per cent. ; and how much per cent, would he make, if he sold out 
and invested in 4 per cent. Govt, stock at par ? 

103 . A person finds that if he invest a certain sum in.rail¬ 
way shares paying £6 per share when the £100 share is at ;^I32, 
he will obtain ;^lo, i6.r. a year more for nis money than if he 
invest in 3 per cent, consols at 93. What sum has he to invest ? 

y 

104 . A person has fi24»i8o to invest; the 5^ per cent. Govt, 
loan being at loS and the 6 per cent. Municipal loan of &i,ooo 
being at 1020, find how he must divide his capital between the 
Govt, and Municipal loans, that he may obtain the same income 
from each. 

105 . A railway proprietor receives one year a dividend of 

6 per cent, on his stock, and pays an income tax of 4^. in the 
T^e next year he receives a dividend of 6| per cent, and pays an 
income-tax of 3^/. in the £, and finds that his net income is ^£249' 
more. How much railway stock does he hold ? ^ 

106 . A man sold at 48 and 95 respectively 500 ordinary stock 
in the j 1 Railway paying a dividend at the rate of i| and ;^8oo 
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preference stock in the B Railway paying a dividend of 4 per cent. 
He then invested f of the'money iq the Tramway Company where 
the £24 share pacing interest at 6 per cent, was at /6 premium ; 

ito in the C Railway which paid no interest; and the remainder 
in Bank shares at par: what rate of interest roust he receive from 
the Bank in order to increase bis annual income by ;^iz. Sr. ? 

107 . There are two railway engines whose rates of motion may 
be represented by i and 75. Supposing the slower to have been 
12 miles in advance of the faster train on the same line, how far 
would the faster train have to travel before it overtook the other ? 

108 . The value of i lb. of gold is so times that of i lb. of 
silver and the weights of equal volumes of gold and silver are as 
19 I 10 ; find the value of a bar of silver equal in bulk to a bar of 
gold of value ;£38o. 

109 . A merchant owes a bill of Rs,79S, payable in 8 months 
and another of R7,822, payable in 12 months ; he takes up these 
two bills and gives in their place one for Ri3,7i6, payable in 
12 months : what is the rate of interest per cent, per annum ? 

110 . A Calcutta merchant has to pay Rio,512. 8a. to his 
agent in Bombay. What most he give for a bank draft to that 
amount, exchange being at 100^ ? 

111 . A man bequeaths his property amounting to R49,i66 in 
such a way that ^ of his wife’s share, f of his eldest son’s, f of 
his younger son’s and } of his daughter’s share are all equal. 
Find the share of each. « 

112 . ^ A and B exchange goods ; A gives 13 cwt. of hops, the 
retail price of which is 56J. per cwt. but in barter he rates them 
at ;^3. B gives 10 barrels of beer, the retail price of which is 
IS, a gallon, but the value of which he raises in proportion to the 
increased price of the hops. How much must B give in money ? 

113 . A person having to pay Rio,572 two years hence, invests 
in the 4 per cent. Transfer loan to accumulate interest till the 
debt shall be paid, and also an equal sum the next year. Suppos¬ 
ing the investment to be made when paper is at 86^, and the 
price to remain the same ; what sum must be invested on each 
occasion that these may be just sufficient to pay the debt at the 
given time 7 

114 . A train has been travelling 20 miles an hour : the steam 
power is doubled, whilst from various causes the resistance of the 
train is increased by one-half. (The origmal steam power is three 
times the resistance). At what rate will the train now travel ? * 

US. A sailing vessel reaches Madras from Calcutta in 6 days; 
a steamer speed is to that of tke sailing vessel as 3 I 2 

starts at the same time, but meets with detentions that average 6 
hours daily. Which will reach Madras first ? And ^y how much P 
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116 . A book coDtaining between 900. and 1000 pages is divir 
ded into four parts, each part being divided into chapters. The 
whole number of pages in each of the four parts is the same. 
Each chapter in the first part contains 20 pages, each chapter in 
the second 40, each chapter in the third 60, and each chapter in 
the fourth 80. Find the whole number of chapters in the book. 

117 . ^ A person buys a piece of land at an acre, and by 
selling it in allotments finds that the value is increased by one- 
half,_so that, after reserving 30 acres for himself, he clears £200 
on his purchase-money by the sale of the remainder. How many 
acres were there ? 

] 18 . Find how much rice a family requires monthly, when a 
reduction in the price from 7 to 10 measures for the rupee 
reduces the total monthly expenses from Rsi} to A30. 

110 . A barters sugar with By for rice which is worth i| 
annas a measure, but in weighing his sugar uses a false maund 
weight. B discovers this, and to make the exchange fair raises 
the price of his rice to 2^ annas a measure. Find the real weight 
of the false maund which A uses. 


120 . A person pays an income-tax of in the £ during the 
first half of the year and of 3</. in the £ during the second half, 
and finds that owing to an increase in his income he pays the 
same amount of tax for the second as for the first half of the 
year. If his gross income for the year is £700, find his net 
income. 


121 . The materials of an old building were sold for A 1,500 
upon condition that they should be removed within 30 days under 
a penalty of Aio per day for every day beyond 30 days. The pur¬ 
chaser employed 40 men at 3^ annas per day to do the work, 
and after selling the materials for A2365, he cleared A190 by his 
bargaii^ Find the number of days the men were at work. 

122 . A and B enter into partnership ; A supplies the whole 
of the capital, amounting to A45,000 upon condition that the 
profits are to be equally divided, and that B pays A interest on 
half the capital at 10 per cent, per annum but receives A120 per 
mensem for carrying on the concern. Find their total yearly 
profits when ^’s share is equal to i of A's share. 


123 . If the value of a rupee varies from is. gd. to is. g^d. 
and of the franc from g^d. to 10^. ; find the maximum number of 
francs which it is always safe to give for Asoo. 


• 124 . If the volume of a sphere—J X3'i4i6xthe cube of the 

radius, find how many spherical balls each 4 >nch in diameter 
can be.made out of a cubic inch of clay, and hqw much clay will 
remkin over. , 

< 12 S. Paper-money is at a discount of 10 per cent. A man 
buys goods mgrked £27 (paper-money) and offers that sum in gold. 



PROBLEMS 


345 


How mach paper-money must he receive in change, xo per cent, 
abatement being allowed for cash ? 

120. A reservoir is to be emptied, the rate of discharge of 
the contents being diminished by too gallons every hour. The 
first half will be emptied in 3 hours, the second in 4 hours. How 
many gallons does the reservoir contain ? 

127 . What must be the least number of soldiers in a regi* 
ment to admit of its being drawn up 2, 3, 4, 6 or 8 deep, and also 
of its being formed into a solid square 7 

128 . A, B and C are partners. A receives ) of the profits, 
B and C dividing the remainder equally, ^’s income is increased 
by R400 when the rate of profit rises from 5 to 7 per cent. Find 
the capital of B, 

189 . How many years’ purchase should be given for an 
■estate so as to get 4 per cent, for the money ? 

130 . An agent has to receive a rent paid in corn from a 
tenant, and to deliver it to the landlord. At each payment he 
uses, so as to benefit himself, a false balance, such that 4 seers 
in one scale balance 5 seers in the other. Corn being worth &2. 
8n. a md., the value of his plunder is R4. What is the corn-rent 7 

131 . A zemindary is bought at 2o years’ purchase for R27000, 
-one-third of the purchase-money remaining at mortgage at 9 per 
■cent. The cost of collecting rents is R140 per annum. What 
interest does the purchaser make on his investment 7 

132 . A baker’s outlay for Hour is 70 per cent, of his gross 
■receipts, and other trade expenses amount to ^ of his receipts. 
The price of flour falls 50 per cent, and other trade expenses are 
thereby reduced 25 per cent. By how much should he now 
reduce the price of a 5</. loaf to make the same amount of profit 7 

133 . 1000 copies of a pice newspaper weigh ^ of a maund, 
and when the paper doty was removed the profit on the receipts 
was increased 5 per cent. What was the doty per md. on paper ? 

134 . A horse was sold at a loss of 10 p. c. ; if it were sold 
for R70 more there would have been a gain of 4 per cent. : for 
bow much was the horse sold 7 

135 . A contractor sends in a tender of R7000 for a certain 

work ; a second sends in a tender of ^6950, but stipulates to be 
paid R3000 at the end of a month ; find the difference between 
the tenders, supposing the work to be finished in 3 months, and 
money to be worth ^ per cent, per month, simple interest. * 

130 . A labotyrer was engaged for 2q days, on the agreement 
that for every day he worked be should have 40., but that for 
every day he absented himself he would be fined la. He received 
1(2. 13a. at the end of the time : how many days way he absent 7 



346 


AMTHHEnC 


137 . A man was hired to do a certain amount of work, on the 
condition that for every day he worked he should have ran,, but 
that for every day he absented* himself he should lose 4a* He 
worked 3 times as many days as he absented himself, and received 
on the whole Rio. How long was he doing the work ? 

138 . A grocer buys two maunds of su^ar ; he sells one maund 
at a profit of ro p. c. and the other which cost Ra. 8tf. more, 
at a profit of 15 p. c. If the retail price per seer of the latter be 

mote than that of the former, find the cost price of each 
maund. 

139 . A shop-keeper buys 2 md. of sugar, and 1 md. more of 
a superior kind, giving Rt. 8^. a md. more for the latter than the 
former. He retails it, when mixed, at 4 annas a seer, and makes 
a profit of 25 p. c. on his outlay. What did he give per md. for 
each kind of sugar ? 

140 . Two boys begin to count two equal piles of rupees. 
One counts S while the other counts 4.^ When the former has 
just finished the latter has 6 left. Whht is the number of rupees 
in each pile ? 

141 . The price of a yard of jean is | of the price of 2^ yd. of 
longcloth ; and the weight of 5 yd. of jean is f of the weight 
of 8 yd. of longcloth. If the price of 2 lb. of jean be R 3 » what is 
the price of lb. of longcloth ? 

142 . Three tramps meet together for a meal: the first has 
5 loaves, the second 3, and the third, who has his share of .the 
bread, pays the other two 8 half-pence ; how ought they to divide 
the money ? 

143 . A and B barter : A has 7 md. of flour worth R3. a md-, 
but insists on having R3. 12a. a md. : B has rice worth Ri. ^a, a. 
measure, which he raises in price in proportion to A^s demand. 
A recei%es 16 measures of rice ; what cash does he get besides ? 

144 . A and B barter : A has 200 lb- of tea worth 2J. 6d. a lb. 
but insists on 2s, gJ~ a lb. ; ^ has coffee worth u. 9^. a lb.: how 
much must he raise the price so that A gets jQs* and 2 cwt. 
of coffee ? 

146 . A river 14 ft. deep, 182 yd. wide flows at the rate of 
3 miles an hour ; (i) how many tons, (ii) how many gallons of 
water, pass a certain point per minute ? [A cu. ft. of water weighs 
62^ Ib., a gallon contains 277J cu. in.] 

140 . A four-wheeled carriage travels round on a circular 
failway. The circumferences of the two wheels of the carriage 
and of the two circles of rails are proportional to 6, 7, 7000, 7014. 
Find the number of revolutions made by each tff the four wheels 
in a complete circuit 7 

147 . Eleven boys fired 10 shots each at a target, and scored 
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286 ; 20 bull’s-eyes were made and xz misses ; how many centres 
and outers were there ? (A. bull’s-eye scores 4, a centre 3 * RR* 
outer 2). 

148 . The suipn of £177 is to be divided among 15 men, 20 
women and 30 children, in such a manner that a man and a child 
may receive together as much as two women, and all the women 
may together receive ;^6o ; what will they each respectively 
receive i 

149 . A owed B three-fourths of what B owed C ; to settle 
matters, B gave R2 to A who then paid C ; what did B owe C ? 

160 . A man for 4 years spends R500 a year more than his 
income. At the end of that time, he reduces his expenditure 
30 per cent, and in 3 years pays off his debt and saves Riooo. 
What is his income ? 

161 . A tree grows 2 yards in its first year, and afterwards it 
grows each year i foot less than it did the previous year. The 
value of the tree at any time is equal to the number of rupees in- 
the square of the number of yards in its height ; find the value of 
the tree when it has done growing. 

162 . If standard gold worth ^3. 17^. per ounce be so 

far alloyed as to be worth only £3. i6j. i\ci, per ounce, find the 
least integral number of sovereigns made of the alloyed gold, 
which shall be equal in value to aa exact number made of the 
standard gold. 

163 . Find the least integral number of ounces of pure silver, 
worth R2. 14a. 61®^. per ounce, that, with the proper proportion 
of alloy, can be coined into an exact number of rupees. 

164 . Mahogany is 50 lb. to the cubic foot, water is 62J lb., 
and iron is 7J times as heavy as water ; what thickness of iron 
will weigh as much as a 6-inch plank of mahogany ? 

166 . A sum of Rfiz is to be divided among 10 men, t 5 women, 
8 boys and 12 girls. For every rupee that a man gets, a boy gets 
0 annas, and for every half-rupee that a woman gets, a girl gets 
2 annas. The whole money obtained by the boys is equal to that 
obtained by the girls. How much does each person get ? 

160 . A wooden closed box, made of ^inch plank, is exter- 
oally 15 in. long, 10 in. broad and 6 in. high. The box weighs 6 lb. 
when empty, and 86 lb. when filled with mercury. Compare the 
weights of equal bulks of the wood and mercury, 

157 . R430 is divided among 45 persons consisting of men, 
women and children. The sums of the men’s, women’s and 
children’s shares are as 12 I 15 I 16, but the individual shares of 
a man, woman and i child are as 6 I 5 : 4, Find the numbers 
of men, women and children. 

168 . Bronze contains 91 per cent, of copper, 6 of zjne, and 5 
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-of tin. A mass of bell-metal (consisting of copper and tin only) 
and bronze fused together is found to contain 88-per cent, of 
copper, 4*875 of zinc, and 7*125 of tin. Find the proportion of 
copper and tin in bell-metaU 

169 . An alloy contains 12 parts by weight of lead, 4 of anti¬ 
mony, and 1 of tin; How much of this alloy must be taken, and 
how much lead and tin added to it to make up 9 cwt. of type-metal 
■consisting of 14 parts lead, 3 antimony and 1 tin ? 

160 . Three persons A, B, C, hnished a piece of work. A 
worked at it for 5 days, B for 7 days and C for 9 days. Their 
daily wages were as 4 1 3 1 2, and the total earnings amounted 
to R7. 6a. What were the daily wages of each ? 

161 . Two passengers are charged for excess of luggage Ri. 
8a. and A5. 40. respectively. Had the luggage all belonged to 
one person he would have been charged R7. 8a. for excess. How 
much is allowed free, the charge for excess being 12a. per md. ? 

162 . If the cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat when the two-anna loaf is 
twice as large as it is when wheat is R5 a bushel ? 

163 . If the rate of wages vary as the price of rice, and if 57 
men working for 53 days receive R405. 3a. gfi, when rice is sold 
at the rate of 136 measures for R39 ; find the price of rice per 
measure when 70 men working for 19 days receive R3S3. 40. 6/. 

164 . There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair, it would be filled in 2^ hours. It 
now takes half an hour longer. If the cistern is full, how long 
wonld It be in leaking itself empty ? 

166 . A can do g of a piece of work in g of the time in which 
B can do ^ of it, and B can do g of it in | of the time that it 
woul^^take C to do another piece of work one-fourth as large 
again as the first. If C can finish the former piece of work in 
10 hours, how long would it take A and B together to do it ? 

166 . A and B start on a journey at the same time. B travels 
at ^ of A's rate, and arrives 3 hr. 15 min. after him. In what 
time did each complete the whole journey ? 

167 . The expenses of a family when rice is at 20 seers for a 
rupee are R50 a month ; when rice is at 25 seers for a rupee the 
expenses are R48 a month ; what will they be when rice is at 30 
seers for a rupee ? 

168 . A man who can walk down a ghaut at the rate of 4g and 

up.it at the rate of 3^ miles an hour, descends and returns to his 
starting point after walking for 2 hours 4 minutes. How far did 
he walk f , 

168 . ^ express train owing to a defect in the engine goes at 
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I of its proper speed, and arrives at 6>49 p.m. instead of 5-55 p.m.: 
at what hour did it start ? 

170 . A ^ person going from Pondichery to Ootacamond 
travels 90 miles by steamer, 330 miles by rail and 30 miles by 
horse^transit The journey occupies 30 hr. 50 min., and the rate 
of the train is 3 times that of the horsetransit and times that 
of the steamer. Find the rate of the train. 

171 . A person' walks from A to B nt the rate of 3 miles an 
hour, and after transacting some business which occupies him 
an hour, returns ta A by the tramway at the rate of s miles an 
hour. He then finds he has been absent 2 hours 20 minutes. 
Find the distance from A to B. 

172 . The expenses of a family, when rice is 12 seers for a 
rupee, are R50 a month ; when rice is 14 seers for a rupee, the 
expenses are ^48 a month (other expenses remaining unaltered); 
what will they be when rice is at 16 seers per rupee ? 

173 . A bankrupt has book-debts equal in amount to his 
liabilities, but on R8640 of such debts he can recover only 8^ 
annas in the rupee, and on R6300 only annas in the rupee. 
After allowing R1034. ii . o. for the expenses of bankruptcy, he 
finds that he can pay his creditors 12 annas in the rupee. Find 
the total amount of his debts. 

174 . A train starts with a certain number of passengers. At 
the first station it drops ^ of these and takes in 20 more. At the 
next it drops ^ of the new total and takes 10 more. On reaching 
the third station there are 60 left. What number started ? 

17 B. One pound Troy of standard silver which contains 37 
parts in 40 of fine silver is coined into 66 shillings. If the value 
of pure silver rises 10 per cent., what must be the reduction of 
pure silver in a shilling ? 

176 . A landlord has an estate worth R40000 a year, but has 
to pay \ anna in the rupee on the gross income for taxes. He 
sells it at 20 years’ purchase on the gross income, and invests 
the proceeds in the 4 per cents, at 95. What is the difference m 
his income ? 

177 . In firing at a mark A hits in 2 out of 4 shots, in 3 
out of 5, and C in 4 out of ?• The mark was hit 468 times. 
Supposing each to have fired the same number of shots, find how 
many hits each made and the total number of shots fired. 

178 . A shop-keeper buys sugar at R12. 8a. a md. ; at what 
price must he sell it to gain 8 per cent., End allow a purchaser 
10 per cent, discouftt ? 

179 . In a manufactory 100 coolies work for 4 days a week, but 
on the remaining 3 days some are absent; the .weekly wages of 
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the coolies are thus reduced in the ratio of 52 I 35 * Find the 
number of absentees. 

180 . The manager of a boarding house having already 50 
boarders, finds that an addition of 10 increases the gross monthly 
expenditure by R20, but diminishes the average cost per head by 

What did the monthly expenses originally amount to ? 

181 . If q oz. of gold, 10 carats fine, and S oz., ii carats fine, 
be mixed with 6 oz. of unknown fineness, and the fineness of the 
resulting mixture be 12 carats, what was the unknown fineness ? 

182 . A tradesman’s stock in trade is raided on January ist, 
1868, at ;£8,ooo,he has also £350 in cash and owes 1,870 ; during 
the year his personal expenses, £300, are paid out of the proceeds 
■of his business, and on January 1st, 1869, his stock is valued at 
£7,950, he has £S70 in cash and owes ;^i,5io. What is the whole 
profit on the year’s transactions after deducting 5 per cent, 
interest on the capital with which he began the year ?i 

183 . If 20 English navvies, each earning 3r. 6 (i. a day, can do 
the same piece of work in 15 days that it takes 28 foreign work¬ 
men, each earning 3 francs a day, to complete in 20 days ; taking 
the value of the franc at lod., determine which class of workmen 
it is most profitable to employ. If a piece of work done by the 
navvies cost £3,000, what would be the cost of the same work 
done by foreign workmen ? 

184 . A merchant in New York wishes to remit to London 
5110 dollars, a dollar being equal to 4^. 6</. English: for what 
sum in English money must he draw his bill when bills m 
London are at a premium of 9} per cent. ? 

186 . A person borrows £100, and at the end of each year pays 
£2^ to reduce the principal and to pay interest at 4 per cent, on 
the^um which has been standing against him through that year. 
How much will remain of the debt at the end of 3 years ? 

183 . If a metric system of area were adopted wherein i acre 
I rood 3 perches is represented by S’i2, express the unit of 
measurement in sq. yards and decimal parts of a sq. yd. 

187 . If gold weighs 19 times as much as water, and silver j2 
times as much, find how many times heavier than water is a coin 
which contains 10 parts of gold and i of silver, 

193 . A certain reef of quartz when crushed yields, ’ooii per 
cent, of gold. If the working expenses amount to 62'S per cent, 
of the gross receipts, and the net profit on each 100 tons is £$2, 
10s. ; find {the number of grains in a sovereign. 

189 . A certain article of consumption is'-subject to a duty of 
6s. per cwt. ; in consequence of a reduction in the duty the coiv- 
sumption increases one-half, but the revenue falls one-third. 
Find the duty per cwt. after the reduction. 
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100 . If the duty on a certain cpmmodity were reduced 35 per 
cent., by how much per cent, must the consumption be increased 
that the same revenue may be derived from it ? 

181 . If 2 cu. in. of gold together with 3 cu. in. of silver are 
equal in yreight tb 74 cu. in. of water, and the weights of equal 
volumes of gold and water be represented by the numbers 19 and i, 
what number represents the weight of an equal volume of silver? 

192 . A farmer bought equal numbers of two kinds of sheep, 
one at £3 each, the other at £4 each. If he had expended his 
money equally in the two kinds be would have had 2 sheep more 
than he did; find how many he bought. 

183 . A man travels 150 miles in 13 hours, partly by rail and 
partly by steamer; if he bad gone all the way by rail, he would 
have ended his journey 8 hours sooner, and saved \ of the time 
he was on steamer ; how far did he go by rail ? 

194 . In a distilling operation, during 3 hours the fluid con¬ 
tained 70 per cent, of alcohol, during 2^ hours 60 per cent., and 
during the remaining hours 40 per cent. What is the average 
strength of the whole fluid distilled over, assuming that it came 
over at a imiform rate during the whole time ? 

186 . During a : distillation the fluid that comes over 103 
consecutive hours contains 47, 3$ and 20 per cent, of alcohol 
respectively. The rates at which it comes over during these 
3 hours are in the ratios of 2, 3 and 4. What is the percentage 
of alcohol in the whole mixture ? 

186 . I bought a number of mangoes at 35 for R2. I divided 
the whole into two equal parts, one of which I sold at 17, and the 
other at 18 mangoes per fti. I spent and received an integral 
number of rupees, but bought the least possible number of 
mangoes. How many did I buy ? 

197 . Find the cost in rupees of one mile of railway, which 
consists of two rails, each weighing 40 lb. per yard, on wooden 
sleepers, weighing 70 lb. each, placed 2 ft. 8 in. apart. The rails 
cost in England ^.13.0 per ton and the sleepers 2s. each. 
The rate of freight is . 5 . o per ton, and landing charges 
amount to &2. 8a. per ton. Rate of exchange is. id. per rupee. 

198 . The length of a certain Railway being no miles and 
the capital employed in its construction 1500000/, what must be 
the gross annual traffic receipts per mile in order that a dividend 
of 5 per cent, may be paid to the share-holder after allowing * 
45 per cent, of the gross receipts for current expenditure ? 

188 . A persdn in hidia sells a bill on London for 358/., pay¬ 
able at 3 months'sight at the rate of ij. io*rf. per rupee. The 
pdrehaser requires payment on presentation ; what amount does 
he receive after discount at 5 per cent, has been deducted ? 
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100 . The Guerosey pound contains i8 oz. Avoir.tand the: 
Gnerasey shilling contains 13 English pence. If a Guernsey pound 
of butter cost ir. 6d.. Guernsey money, wha$ will be the price in 
English money of 3y ib. Avoir. ? 

20 L A contractor employs a fined number of men to com¬ 
plete a work. He may employ either of two kinds of workmen: the 
first at 26 j. 6d, per week each, the second at iZs. 6d. per week 
each : the work of the one of the former being to that m one of 
the latter as 5 to 4. If he finishes it as quickly as possible, he 
spends £270 more than he would have done if he had finished it 
as cheaply as possible, but takes 4 weeks less time. What would 
it have cost if he had employed equal numbers of the two kinds 
of workmen 7 

^ 202 . A manufactory turns out §0 tons of iron goods weekly, 
using up for that purpose 51 tons of iron at £6, iSs. per ton,^ 100 
tons of coal at iir. 6a. per ton, and £/^^ worth of other materials ; 
rent, rates and taxes amount to ;^219 annually ; wages and inci¬ 
dental expenses to £7^ per week. At what price per cwt. must 
the iron be sold in order that the works may gain 8 per cent, per 
annum on a capital of ;£3Sooo 7 [Reckon 52 weeks to the year. ] 

203 . Two lumps, composed of gold, silver and copper, together 
weigh 10 oz.; one lump contains gold 75 p c. and silver 15 grains 
per oz., the other contains gold 85 p. c. and silver 12 grains per oz. 
The total quantity of silver in the two lumps is 141 grains. If 
the two lumps are melted and formed into one, what per cent, of 
gold will it contain 7 

204 . The only three creditors of an insolvent whose assets 
amount to ;£ioo and who can pay only $d. in the £, agree among 
themselves to take dividends, in the proportion of the pumbers ^ 
£. s. and d. respectively, contained in the amounts due to them. 
The t|ividends thus taken are in the proportion of 12 1 7 I 6. 
What are the amounts of their debts 7 

206 . At an examination ^ of a class gains } of the maximum 
number of marks, ^ gains f gains ^ gains and the rest J. 
The average number of marks gained by the whole class is 166 ; 
what is the maximum 7 

200 . A mass of gold and silver weighing 9 lb. is worth £ilZ, 
X3S. 6d.; if the proportions of gold and silver in it were interchang¬ 
ed, it would be worth £129. los. 6d.; it is known that 1 oz. of gold 
and 2 oz. of silver are worth £4. 8s. i^d. ; what is the price of 
gold and silver per oz. 7 

207 . A person shooting at a target. 550 yards distant hears 
the bullet strike the target 4 seconds after he fires. A spectator, 
equally distant from the target and the shooter, hears the shot, 
strike the target 2^ seconds aiter he heard the report; find jthe 
velocity of sbund. 
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SOS. A boatman rows 5 mi. with the tide in the time he 
would take to row 3 mi. against it ; but if the hourly velocity 
of the current were a mile, he would row twice as rapidly with 
the tide as against it. Find his power of rowing in still water, 
and the velocity of the current. 

209 . ^ A messenger sets out at the rate of 30 miles a day, but 
falls off in his speed 4 miles daily. Four days afterwards another 
sets off from the same place on the same route, travelling 50 miles 
the first day but falling off like the first 4 miles daily, /uter what 
time will one overtake the other ? 

210 . Six mouths ago invested £j62C in the 3 per cents, at 
95^, and six months hence he will receive £,^y>o four per cents, at 
127. What is the present value of his property ? 

211 . Two boats, A and B, row a race. A takes 4 strokes to 
^’s 5, but 6 of B's are equal to 5 of ^’s. A starts in front of B 
at such a distance that B must take 10 strokes to row over it. 
How many strokes must B take before overtaking A ? 

212 . A, B and C run a mile race. A beats C by 76|| yards ; 
B beats C by 11 seconds ; the pace of A is tc that of as 45 44. 
In what time does each run the mile ? 

213 . Three boys begin to fill a cistern ; one brings a seer 
every minute, another 2 seers every 2 minutes, and the third 3 
seers every 3 minutes. If the cistern holds 40 seers, in what time 
will it be filled ? 

214 . A sells his goods 10 per cent, cheaper than B, and 10 
per cent, dearer than C ; how much would a customer of B save 
by taking Rioo worth of goods from C ? 

215 . Cannons are fired at intervals of lo minutes in a town 

• towards which a passenger train is approaching at the rate of 
35 miles an hour ; if sound travels 1142 feet per second, find at 
what Intervals the reports will be heard by the passe.'.gers. 

210 . A man bought a horse and a carriage for R500, and sold 
the horse at a gain of 20 p.c. and the carriage at a loss of 10 p.c., 
thus gaining 2 p. c. on his whole outlay ; for how much was the 
horse bought ? 

217 . If 3 men and $ women do a piece of work in 8 days, 
which 3 men and 6 children, or 5 wonfen and 3 children, can do in 
12 days ; find the relative strength of men, women and children. 

218 . Three round balls revolve with equal velocities in three 
concentric circular grooves. They start frofn a position in which 
they are all in the same radius of the‘ouieimost circle. The* 
innermost ball occupies 10 seconds inirafersing its groove once. 
After what time wnll they all be again on 4 radius of the outer- 

• most circle, the radii of the grooves beit% proportional to the 
numbers i, 3, S ? 

C« Ai 23 " 
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218 t Two guns are fired at the same place after an mte^al 
of 31 minutes, but a person approaching the place obsc^es that 
20 min, 14 sec, elapse betwcen^he reports ; what was his rate of 
progress, sound travelling 1x25 feet per second ? 

320 . Ash saplings after 5 years’ growth are worth 
and increase in value is, gdl each year afterwards. For their 
growth they require each twice as many square yards as the 
number of years they are intended to grow before cutting. A 
plantation is arranged so that each year the same number may 
be ready for cutting. Find the greatest annual income which 
can be obtained per acre, allowing 30 per'ccnt. for expenses. 
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1. UNIVEJISITY OF CALCUTTA. ENTRANCE PAPERS. 
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X. RX8957.13«. by R568. iiio. ; and divide the same 

by the same sum- Shew that one oi these operations is absurd and iv 
possible and perlorm the other. 

2. Find the value of the decimal *168541 and deduce the rule arith* 
metically or a^ebraically. 

3. Extract the square roots of 3 and of *3 to 7 decimal places* and 
explain the role that in integers the pointing off of the periods begins from 
the right hand* and in decimals from the kit. 

4. A plate of metal is beaten to the thickness of | of an inch* and the 
weight of a ciicular medal cut from it* whose diameter is I) inches* is 

oz. Troy. If the same plate be beaten to the thickness of ^ of an inch* 
what will be the weight ol a medal cut out of it of the diameter of xf inehes* 
(the areas oi circles being proportional to the squares oi their diameters) 7 

1859 , A. 

1. What do you mean by a prime number^ ^ factory a ratio ? Resolve 
30 and 132 into their prime factors* and find their ratio in its simplest terms. 

2. How much muslin at Rl. 5a. 8^ per yard is equal in value to 
143 yards oi cambric at Kj. 130. per yard 7 

3. Whether is the product ol 2| and 3I or the product of 2| and 3| 
the greater 7 Extract the square root ol the difference. 

4. If a person get a bequest of ^ of an estate of 2*000 acres* and sell 
i oi his share* how many acres does he retain 7 

Simplify the expression ^ 

5. Find* by Practice* the rent of 586 acres z rood 31 poles at ^^4. 
io\£L per acre. 

6. A picceof laTtd is il'qiS poles broad* hew long must it be to 
contain an acre ? . DiVule accurate.y o*o>3 0/ o 3$. 

7. How much inust be paid for 1250 stock when it sells at loS pet 

cent. ? ; 

, 1850 , B. f 

* r. A man can count at the rate of too a mini^e* how loog will it take 
him to count five bundred lakhs 7 



<40 ARltHMETIC 

% 'f 

t. A shop-keeper purchased 350I yards of cloth for R900 and paid* 

lapcnses amounting to R103 : jitliat Must be charge per yard in order to 
•ake a profit of 50 per cent. ? 

3. Reduce *005 of a pound to the fraction of a penny, and extract the 
euare root of *0000624.1. 

Add together ^ ~, 9 and | of { of 

d V 3 7 

f. State the rules for pointing in multiplication and division of decimals 
oia multiply *256 by *0025 and divide *0036 by *4 and 4 by looooi. 

1860 . 

1. If the price oi bricks depends upon their magnitudiQ ud if loo 
mcks,^ of which the length, breadth and thickness are 16, 8 ano lO inches 
respectively, coat Ra. 9a., what will be the price of 9316M telcks which 
ue one-fouith less in every ^mension 7 

2. Explain the method 6f pointing in extracting the square roots of 
enole numb^s and decimals. Find the square root of 57,2x41095 and* 
uso the square root of *5 to four places of decimals. 

|. Simplify ( 1 -H +1-fiJ) 4-(f-n + 

4. A tea-dealer buys a chest of tea containing a maunds and x6 seers, 
iC R4> 2a. pef seer, and two chests more each containing 3 maunds and 
aa seers, at 10a. per seer : at what rate per seer must he sell tho 
vnole in order 10 gain 576 rupees ? 


isei. 


(• 


Express as a decimal fraction 


4 ( 81T H of 44 
14-lOj ^'4-^24 * 


t. Reduce v* to the decimal ot £St and *02^4 to a vulgar fraction^ 

}. Vf an estate be worth ;f2,374. 165. per annum, and the Iknd-tax be 
assessed at ij. ii^d, in the £f what will be the net annual income ? 


4. How much land may be rented for £hji6- xor. 6all, if 3 acres are- 
'cotedfor ^^4. I3r. 41^ ? 


S* Extract the square root of *00099856. 


1862 . 


u What IS the difference between ^ ~ and '06 ? 

5* 310 

a Reduce *14 of a pie to the fraction of a rupee, and find the‘'value-' 
ti ^75 of a pound sterling. 

3. ff the wages of 18 coolieufor a month amount \o R85 when rice^^is^ 
M seers per rupee, what ought the daily pay of a coolie to be in proportion] * 
' sroen the price of rice is R2. 10a. 8/. ^r maund 7 
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4. A and Btvma lace. A n itart of 40 yatd% ai|d leU oft ) 
minutes Mfore at the rata oi 10 miles an houf« How soon NiU B aw 
take him if his xate of running is 12 mUes pet bout ? 

5. Extraet the square root of to ^ places ol decimals* 

1803 . 

1. Find the value in vulgar and decimal fractions of \ X 

7v^ts 

2. Find the fractional value of (2*37979+4*22)4(3*041 * '937)« 

3* The weight of five casks of coffee being 31 cwt. 3 qt. 23 lu . 
«calculate the price at 90 shillings per cwt* 

4* If a man can perform a journey of 170 miles in 4 ^ >f 11 hout> 
each, in how many days of ti| hours will he perform a journey of 470 miles * 

5. Extract the square toot of 964*226704. 

6. What sum of money will produce j^43 interest in 3} yearSt at 2I 
per cent simple interest ? 


1864 . 


1. How many paving stones, each measuring 14 in. by 12 in., at* 
required to pave a verandah 70 ft. long and 9 It. broad ? 

2. Add together IS and And simplify 





Find the value of 17 cwt. 3 qr. 22 lb. at 6 s. 7|^ per cwu 


4. Add together-0125 of a pound, *0625 oi a shilling, and *5 ol % 
penny ; and reduce IIJ. pfdl to the decimal of a pound. 


5. Extract the square root of *000196 and divide the result by 140* 

6. A company guarantees to pay 5 per cent, on shares of Ri ,300 each 1 
another guarantees to pay 4I per cent on shares of R75 each ; the priet 
of the former is Ri,24S and of the latter RS5. Compare the rates o 
interest which the shares return to puichasers. 


1885 . 

1. Findtfae value of 1 1 { +14$+2i|^i + 32 s 5 f, both by vulgar fnustiom 
and by decimals, showing that the two results coincide ; and reducf 
25®. 36'. 45" to the decimal of 75*. 

2. Find the product of the sum and difference of *0421 and *002^ 

and divide one-tenth ot the square root of that pibduct by ten times tnr 
continued product of *02, *03 and ‘07. I 

3. How many yssrds of matting 3*5 feet wide viU cover the floor of 
•room 85*3 it long, aikl 40*5 it broad ; and Mw much will it coat m 
Ra. loa. ip. per square yard ? 

4. If the wages oi 25 men amount to ttj 6 Sk too. ^in 16 days. 
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\ 

y tow Buiy men Aiut wotk 34 ^ys % receive Ri^JS, the duljr wages 0: 
the latter being one-balf those of ^e former ? 

5. ^at principal in 9 years 73 days will amount to Rioa ija-t 
«t 6 } per Cent, simple interest ? A bill for RStOJS. 4a. drawn on Sep- 
’ «mber rath at 5 months was discounted on January 16th at 4 per cent ; 
what was the dmount charged ? 


isee, A. 


I. Add together |, X)4687S and 1*83. 

Slmplif, „d 

•0175 *00032 

t. FiDdp by Practice, the value of i ton 5 cwt a qr. 14 lb. at £3^ 
Ifa ydl per cwt. 


3* Find the square root of 1524*9025 and of 152*49025 to three 
places of decimals ; and the value of *do^ of £1, 51. 3A 

4 * Three gardeners working all day can plant a field in 10 days, 
but one of them having other employment can only work hall time, flow 
, iong will it take them to complete the work ? 

5* Find the compound interest 01^^55 for one year, payable quarterly 
U 5 per cent, per annum. < 


1800, B. 

€m Reduce 3*. 45^ 36^''2S to the decimal of 36*. 

Simplify (l + ^ + H+»-»)-5-SoJtof 8f. 

C. Find the value of 6 cwt. 2 qr. 7 lb. at £3. AS> Cld per cwt« 

3. Find the square of 0*0204 and the square root of 817577^4 » and 
divide one-tenth of the latter result by one hundred times the former. 

41 Divide o*looi by 0*000390625, and 10*01 by 390*625. 

5. What is the expense of paving a rectangular verandah wbo«e jergth 
ts 42 feet and breadth 15 feet with Burdwan paving stones, 18 inches 
<|uare, and which cost Rj5 per score ? 

6. The 3 per cents are at 85^ ; what price should the 3) per cents. 
(Mr, that an investment may be made with equal advd:intage in either 
nock ? And what interest would be derived by so investing 5000/. ? 

1607. 

T. The driving wheel of a locomotive is 226 inches in circumference, 
end make s 91 revolutions per minute ; at what rate pet hour is the engine 
aavelling ? 

s. Divide the least common multiple of 156, r6o, 720 and 429 by 
dieir greatest common measure, and find the square root of the quotient. 

3. If a butcher buy 10 cwt. of beef at 44}. 4(f. per cwt. and sell it 
at the rate df 4^ per lb., how much docs he lose or gain ? 
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4 * find the value of the following expressions 
* itx67- 

o*6a< of i2s. od. ->-o-6a5 of £ji . i6s. od . 

I ot 5175 

5. . Reduce £u 51. 6 d, to the fraction of ;£i,00Ok and $5. to^ the 
fraction of £lSO, Xos„ and express the results both as vulgar and decimal 
fraetiona 

6, If jf45o amount to £$23. los. in 1 year 8 months, calculate the 
rate per cenb 

* 1808 . 


X. Find the difference between X*6 of 3'4 of I*125 and \ of 3*6 of 
£9*iI2S$ and find the vaiue oi— 

^■27 vo>S ^ (1 

If of it)+ 1*4 

2. Extract the square root oi 153*140625, and of 3*3, each |o three 

places of decimals. * 

3. If one man walks 165 miles in 6 days, how far will another man 
walk in 15 ^ys if the first man walks 3$ miles in the same time that the 
other man walks 4 miles 7 

4* Three equal glasses are filled with a mixture of spirits and water ; 
the proportion oi spirits to water in each glass is as follows :—in the first 
glass as 2 * 3, in the second as 3 I 4, and in the third as 4 I 5. The 
contents oi the three glasses arc pouied into a single vessel; what is the 
proportion oi spirits to water in it ? 

5. Find the interest on £3$o from 3rd March to 28th December at 
4} per cent, per annum. 

6. How many yards of carpet 25 inches wide will be required for 

a room 19 ieei 7 inches long, and x8 leet 9 inches wide 7 

> 

1869 . 


i« Simplify 


and reduce 4 hr. i min. 10} sec. to the decimal of a week. 

2. Add together ‘062^)5 of xoo/. + 7*4375 of lor. + 1*356 of 71. 6d. + 
2*784 oi 2ldt and reduce the result to the liaction oi 29L 105. 7}^ 

3« Divide 0007 by X335 by 3500, and extract the square root of 
each quotient to four decimal places. , 


4. A room is 37 ft 2 in. long, 25 ft. 8 in. broad, and 22 ft 6 in. 
high ; find the cost of covering its four walls wiih paper yd. wide, 
at XX. lid. a yard. 

5. In what time will 5634 13X. amount to £gou 171. 4|^. at 3I 

per cent ? r • 
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1870. 

f ' 

1. Find the cost of matting a room whose floor is 8 ystds long by 7 } 
yards wide, with matt 2 it wide and 9| ft. long, at tiie raHt oi 9 atmat 
2 pies per mat. 

k 

If the same room be 15I ft high, find how many cubic feet it will 
contain. 

2. Distinguish bets^een a vulgar fraction and a decimal fraction. 

Multiply 999 t|jft by 999 - 

State the rule for the multiplication of decimals, and apply it to point 
the products in (i) i '2j x 'ooz i and (ii) 29XX> x *oi. 

Divide by *148, and show that 

3* ^ Find the square root of 19740^ and of 4^, the latter to four places 
of decimals. 

4. Two gangs of six men and nine man arc set to reap two fields of 
3$ and 45 acres respective;]/. The first gang complete their work in 12 
days, in how many days will the second gang complete theirs ? 

5 . Find which is the better investment, 3I per cent iftock at 98^, or 
3I per cents, at 105. 

6. Find how many rupees are equivalent to 200/. at the%ate of u. 

per rupee. 


1871. 


1. 6625 railway tickets were sold at a station, ftbs of which were 
9 annas each and the rest 5 annas each. What was the amount received 
for the tickets ? 


2. Find the greatest and least of the fractions 
together 2f of £2, 13^. 6^/. and {£1, ijr. 9}^)-r6f and simplify 



4 



of i;i+oX^ 




Add 


3. Divide "02? by 14*4 and 1208*04 by 'oij. Find the value of 11*1375 
of H6. Sa. - ‘S6 of R7. 8a. and reduce 80. 6/. to the decimal of R3. 70. 

4. If the carriage of 92 md. for a distance of 80 miles be Rj, how 
many miles should 130 md. be carried for R27. 8a. ? 


5. What sum of money will amount to R3761. Z40. in 3} years at 
42 per cent, per annum simple interest ? 


1872 . 

I. A.merchant bought goods which cost him R9,8l0. In i^e first 
day he sold to the amount of R992. 8a. 6/., in tine second to that of 
Ri, 992. 8^ 3^., and in the next three days to an amount equal to twice 
the two former. Finding that he had one-fourth of the goods left he 
calculated his prqjits in the five days. How much were they ? 
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a. Wb»t fraction of Rio is R6. loei, 8 /. ? 

Find the value of ^ of Ra. 8a. +| of R4. no. + 2 05 of R5. 

Si»pii«r4».f 

3* Divide 27472 by *0544 ; find the value (correct to six places oJ 

decimals) of (!) («) 6*645 5 extract the square 

root of 951*1056. 

4 * Find, by Practice! the cost of 15 md. 25 sr. xi che of oil at 
Ri 2. loo. 3^. pertnaunda 

'V 

5. If the interest of R1,000 in 5 years be R250, what will be the 
interest of R3,5oo for 1 year and 6 months 7 


1873. 


!• Find the value of (!) 


2 . 


_i ^ ix\^f is 


-*• 


(ii) 24$ of R103. 72s 6p* 

If of a tnaund is worth R45, what is the price of) of a mauud ? 
Reduce to a decimal ; ‘O19 to a vulgar fraction ; and 
4*2-3*14 I *3 of 4 


of 


to its lowest terms. 


i'3+2'io2 *37 of 8*8i 

3- What is the expense of matting a room 31 ft. 5 in. long by 20 ft. 
4 in. wide, the mat costing 143. per 12 square hath (linear hath = 18 in.) ? 

4* In what lime will R8,50O amount to ^15,767. Sa. at 4^ per cent, 
per annum ? 


5. A person owes the sum of ftu.Soo an:l R8.500 ; and his property 
only amounts to Ri4,[2S. How much is h.: ajLe to pa/ in ttij rupee ? And 
what is the loss upjn the second debt ? 


1874. 

X. What fraction of of a rupee is i of R5 ; and what proportion 
does their difference be&s to their sum ? 

Divide 999 656 by *30036 ; an I 2'3S7I42S by 10*214857. 

2. When rice is in seers the rupee, nine persons can be fed for 30 days 
at a certain cost. For how many davs can siit persons be fed at the same • 
cost when rice is 14 seers the rupee ? 

0 

3. A wooden b^x 3 ft. 8 in. long, 2 ft. 3 in.'high, and 2 ft. 4 in. wide, 

is made of board one inch thick. Find the qitaftticy of wool used ; and 
the cubical content of the box. " 

4. It is said .^at 240,000 letters are p3Sted tlEi Berlin (Aily, iS*^ per 
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cent of which are town letters, ^ia gives one letter for every three- 
persons in Berlin ; what is its popnlation 7 

5. What sum will amount to a lakh of rupees in ten years at 5 per ¬ 
cent simple interest ? 

_ • 

Find the discount on Ri,3o8 due two years hence at 4^ per cent 
per ananm. 


1876. 


!• Simplify 


i2_ 

3 ^2193 * \ 46" 16/* 

4-2I 


Find the value of of ftiy. 6a. 4^ +3^ of R12. S®. +Ri* 49583 ;' 
and extract the square root ol *049 to four places of decimals. 

a. person received nn the death of his aunt tV of her property and 
spent *54 of it in paying off his debts ; what fraction oi his aunt’s property 
did he then possess ? 


3. A room is 30 ft. long, 22 ft wide, 18} ft high, and has 5 doors and 
3 windows ; find the expense of colouring the walls at 30. per sq. yd., 
deductiig 30 sq. it for each door and window. 

4* Find the prtseni loorth of R 19,021 due 4 years hence at si 

cent. 


5> If Rt 6,430 be invested in the (government 4J pt*r cent loan at 
106, what is the monthly income derived 7 Supposing that the loan is paid 
ofi at par in 20 years, what would be the rate of simple interest (per cent, 
per annum) on the sum invested ? 


1870 . 

1. Simplify 

Find the value of of R16. 14a.—1*14 of R5. oo. 3^- + i 3 
of Rqw 6a. 6/. 

Reduce (16*05 - 6*25) of a rupee to the decimal of R22. lo. 

2. An equal number of men, women, and boys earnt^d R39. 6a. 
in 7 days. Each boy received 2a. a day, each woman 30. 6^., and each- 
man 4a. 6/. How many were there of each 7 

Find the square root cl 531*065 to five places of decimals. 

3. How many yards of malting 3 (U 4 in. wide will be required for 
la square room, whose side U 9 ft 4 in. ? And what will be the price of it 

at 20. 3/w per yard ? * 

Find the value of 33 cwt. 3 qr. 7 lb. at £6, Js. Sd. cwt. 

4. If 4,000 men have provisions for 190 days, and if after 30 days- 
800 men go away, find how long the remaining provisions will serve the 
number left. * 

c 


I 
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5* At wfaftt rate per ceat, rinple interest^ will Rx462« 8db amoa&t to 
R1725. 120. in 4 yean ? ' ^ 

1877. 

X. Simplify — ; 4 -s—rnr~t» Talue of 

4-4 ots^ VikoUt-2j 

of i6r. ixd^+/,> of J(^r. n. 4d. +jC 3 ' 33 - 

2. Find, by Practice, the value of 739^ maunds of sugar at Ri23l. 4A 
per hundnd maunds. 

3. Find the discount on jf 453 . X5r. due 6 years hence at 3} per cent, 
per annum* 

4* A van sells 3 per cent, stock at 75, and invests the proceeds in 
5 per cents.; at what rate must he buy them in order that his income may 
be the same as before ? 

5. If 7 men and $ b'^ys can reap 16S acres in 18 days* how many days 
will 15 m«n and $ boys take to reap 700 acres, one man being able to do 
three toes as much work as a boy ? 

6. In a rectangular area, xoo yards long and 50 yards broad, there 
are two paths crossing one another, each parallel to one side of the 
rectangle, and each 4 yards broad. Find the cost of paving the area with 
stone at 120. per square yard, and of covering the paths with gravel at 6 a. 
per square yard. 


1878. 


x« 


Calculate to three places of decimals the value of 


180x36 

3-^4iT9 


2. Calculate to five places of decimals the square root of 1 + (*067)’’. 

3. Reduce R483. iso. 6/. to the decimal of Ri,29a ic. 4p. 

4. Find the simple interest on R757. 40. 7 p. for 343 days at 3I 
cent, per annum. 


^ Add tc^ethcr, xJvt svTTi TTvrsi riu- Express your answer as a 
decimal. 


6, Find, by Practice, the value of 99 cwt 3 qr. 27 Ib. at £$. as. Gd. 
per ewU 


1879. 

f. What is the local value of each of the figures composing the number 

456’6S4 ? 

a. R49 was divided amongst 150 childrto, each girl had 8 o. and each 
boy 40 . ; how many boys were there ? ^ * 

3. Simplify 

(a) 
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(</) What decimal of £4. y. ia £S* 8a 4^ ? 

4 * A tank 7a yards long, 50 yaids broad, and li feet deep, is full of 
water ; how many times can each of 16 water-carts, length 5 it., breadth 
5 ft., and depth 27 inches, be filled from the tankijtefore the water in it 
falls 6 inches ? 

5 * .li 17 tnen cat} build a wall 100 yards long, I 2 ft high and 2|^fu 
thick in 25 days, how many will build a wall twice'"the sure in half the 
time ? 

6; Find the change of income when a person transfers ;f2,6l6. is. 
from the 5 per cents, at 95i to the 4 per cents- at £3, brokerage as usual. 

7* In a game of skill A can give Jf. and B can give C, 10 points out 
of a game of 50 ; how many should A give C ? 

1880 . 4 

1. Express each of the figures composing the number 123*456 2 

multiple or sub-multiple of 10. 

What fraction must be added to 2J+-J— ^-2f of yV 

3a + t 

may be equal to 3 ? 

2. (a) What fraction of of R187. 50. is RaS. 8a. ? 

(^) Of what sum of money will -325 be ;^K3 ? 

(r) Extract the square root of 7*0225. 

3. Divide £ 127. 8r. among 2 men, 3 women and 7 boys, giving ^ each 
of the bo}s of what a woman receives and each of the men twide as 
much as a woman. 

4« ▲ i^2ky cistern is filled in 5 hours with 30 pails of 3 gallons each, 
but in 3 hours with 20 pails of 4 gallons each, the pails being poured in at 
intervals. Find how much the cistern holds, and in what time the water 
would waste away. 

5 A race-course is ^ a mile long ; A and B run a race and A wins 
by 10 yards ; C and B run over the same course and C wins by 30 
yards ; B and D run over it and B wins by 20 yards ; if A and C run over 
it which should win, aad by frow much ? 

6. A tradesman puts two prices on his goods ; one for ready money, 
the other tor 6 monins’ credit, interest ^ing calculated at 12^ per cent. 
]>er annum. If the credit price of an article be Rafi. 9a., what is its 
cash price ? ^ 

a 

1881 . 

1. What do you mean by MuUiplitation ? Define fustienit faci9r% 
€xpnsswn*s.vi^ dimmsion. 
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2. Add together and f ; and simplify 

3. What decimal of *45 is Rjs, ^ 2a, 6/. ? Find the value of 


1 ^ 9 ^ of 81 annas. 

•0015 ' 

4. Express 37 ‘846,^ as an improper vulgar fraction in its lowest terms 
and find, correct to 4 places of decimalst the result of dividing the square 
root of this number by the square root oi ii. 

5a A man who has a certain capital calculates that if he invest it 
in per cent stock at 91 his income will be £2$ more than if be invest it 
ID 3 per cent stock at 8& What is his capital ? 


1882 . 


1. The quotient arising from the division of 6739546 by a certain 
number is 1559 and the remainder is 3107 ; find the divisor. 

2. Subtract of I of/r 3f. lrom|of^i of of ;^ioo. l6ja 

and express the remainder os the decimal of ;^io. 85. 4^ 

3. Seven bells begin to strike simultaneously and strike at inlervals 
of 2, 3, 5, 15, aiy 65, 77 seconds respectively. After what time will they 
again strike aimultaneouslyi and how often will each have struck ? 

4- (i) Simplify (A of off J). 

(ii) Find the value of -Tr to five places of decimals. 

vvi 5 )“ vt *3 

5. A besieged garrison consists of 300 men» 120 women and 40 
children* and has provisions enough fur 200 men for 30 days. II a woman 
eats f as much as a man, and a child f as much, and if after 6 days 
too men with all the women and children escape, for how long will the 
remaining provisions last the garrison ? 

6. A person begins to speculate with a certain sum of money ; in his 
first transaction he loses ^-th of this sum ; in his second he gains 10 per 
cent, on his investment; in his third he loses of the sum invested ; 
in his fourth he gains 66} per cent If he then has Rio»ooo, with what 
sum did he start ? 


1883 . 


I, Divide 2J +8/r - 1 of (7} - 3}) by li + ^ 


1 -- 

‘ ©tT 


2. Divide the square root of 122*257249 by^ *36856 snd multiply the 
quotient by the square root of *000625. ^ 
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square indies ? Add together 
a rupee. What is the vaiue of 

4. Find, by Practieei the value of 6 tons 3 cwt 21 Ib. 14 os. at 
^3. jios per ton. 

5. li it costs R200 to build a wall 6 ft high l It 3 in. broad by 
166 it. 8 in. long, what will be the cost of building a wall 3I ft. by ll it* 
by IIS ^ 

6. When will the interest amount to the principal at 3} per cent per 
annum? What will the interest on Rzso at one anna per rupee per 
month amount to in 5 years, and how mu(^ is that rate per cent per 
annum ? 


3« Wbat decimal of a square yard is 9 1 
^1*032 of R5, *64 of Ri* 25 and *o8fOf hilt 
£jo*S4io? 


1886 . 

A 

X* Of what number is 2} the |th part ? 

By what fraction must^f-of be divided in order to 

t + 7 i 

give a quotients I ? 

2. Simplify Jt 2 j>M -0104 

•12X‘12 • 

and express yout result as a fraction of *6 

Reduce ^ of i6j. to the decimal of £1, 91, io}dl 

3. Wbat circulating decimal multiplied by ^ will give 2 for a product ? 

If *42857! of a barrel of beer be worth 72 of £2. ios.» what is 
the value ol *625 of the <emaindei ? 

4. Find the price ol lolb. 11 oz. 16 dwt 16 gr. of gold at £^ ijs. 

zo}i/. per oz* 



set the square roots of ^ and— 




to 4 places. 


S. If 27 men can peiloim a piece of work in 15 days, how many mm 
must be added fo the number that the work may be finished in three-fifths 
of the time ? 


I buy a horse for £ 40 and sell it for £4^ at a cr -dit of g months. 
What do I gain pi-r cent., reckoning money worth 6 per cent, per .nniim ? 

6. Which is the better investment, bank stock paying 10 per cent at 
319 or 3 per Cl nt consols at gj ? 

What will be the cost of 3 pir cent consols at 89I, brokerage 

^ing ^ per cent. ? What raw oi intorest will such investment obtain ? 


X. 


li-i- If 

Divide 


1888 . 

1* .L *?±li-by 

^ IT T A ■ A TsV 
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2. Simpli^ 


J 


2*16 



•125^1*5 J42 


3« Reduce £u IX5. to)^. to the iraction of £j, tSs, 6|dl 

What traction of 10 most be added to £16* xor. 3d. to make it ;f20? 


4* What dedmal of 9 mds 20 seers ifi f of 7 mds. 5 seers ? Reduce 
5} sq. yds to the decimal of an acre. 

5. Find the value, by Practice, of 2 tons 15 cwt 35 lb. at £13^ dr. SA 
per ton. 

6* Whit sum of money at 4 per cent simple interest will secure the 
same income as R2547S at 4} per cent ? 

7* If a rupee is equivalent to ir. 62 ^., what xs the price of a soverei^ 
in'rupees ? It, alter buying 250 sovereigns at this price, I sell them again 
when the rupee is equivalent to ir. 6^, how much shall 1 gain or lose by 
the transaction ? 


1 S 87 . 

X. Simplify 

^ I 0025 + -obas - TtV * 

2. Express ^ of 7x. 6^. 4 -1*25 of 5r.-*54jof gs. 2d. as a dedmal 
fraction of ;^xo. 

3. (a) Find, by Practice, the value of 5 tons 5 c^rt 2 qr. 17J lb. at 
£3. 6r. Sd. per ton. 

( 5 ) Find the income on which the income-tax at 5^ per rupee 
is R52. la. 4^. 

^4. If SO men can do a piece of work in 12 days, workirq S hours a 
day, how many hours a day would 60 men have to work in order to do 
another pirci^ of work twice as great in 16 days ? 

If R4 JO amount to RS49 in 4 years at simple interest, what sum 
will amount to B437- 6a. in 5 >ear8 at the same rate ? 

6. Extract the square root ol 177*1561, and of *2 to 3 dedmal plac^ 


1838 . 

2, Divide 16 010 by *00143, and extract the square 1 of 1440*95x6. 

3* Add togethf^r 3 '^ 7 * 4'5^9 anJ 71 *^ 7 ^ and find the value 

of the following—73')5 of £ 3 * 6s» 8d + *504 ol ^^15. tax. od +2*102083 

jCS* . f 

, 4. Find, by Practice, the value of 2 tons 7 c^t s'qr.^ii lb. at £2X» 

12s; 6d, per cwU 
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S* A man can walk 600 miles in 35 daysi restiiig 9 bonn each day 
how long will he take to walk 375rmiies it he festS 10 hours eadi day» and 
walks i| times as last as before ? 


6. If the interest on moo 
the rate per cent, per annum 


ey be one pie per rupee per month, what is 
? 

• % 


A man holds xsl shares oi abank, and receives £19, la 3A per quarter. 
If the interest he receives be 5 per cent, per annum, find thU value ol a 
share. 


18S8. 

1. Multiply *0069347 by 7439 *^ 

a. Divide 2100*006983 by 243*5846 correct to five places of decimals. 

3. Find in any way the value of 1^347 ewt 3 qr« and 21 lb» at 
j^3. 17a lolA per cwt. 

4. Extract the square root of z +(*0634)” to six places of decimals. 

5* Find in English money the value of B: 100,000 at ir. 47^0^ per^ 
rupee. 

1890 . 


I. Simplify of -^- 3 ? + and find, by Prwtice, the 

*5v“**fv 9s-ov 

value oi 3f049 articles at R7. 130. 7/. each. 

X Divide 27*03 by *0037, and reduce 75-*103-*27 to a vulgar 
fraction. 

3* Find the cost of putting a fence round a square field whose area is^ 
13*225 acres at Ri. 120. per yard. 

4. A piece of work can be done in 72 days by 17 men workings 
together. 11 after 9 days of work they are joined by 4 others, in how many 
days the work be finished ? 

5. Find the price of 4J per cent. Government Promissory Notes when* 
an investment oi R59,42X So. produces a monthly income pi R213. 12a. 

1801. 


1. Simplify the following expressions 



. f ^rir 
c V i \t 



A 



X 


2. Find the value of 2*4607 x *o 5 - 375 x '012+2*163 + x *03. 

3. Find the value oi 1$ ewu 3 qr. 9 lb. at K25. 12a. 7/». per e.t 

4. If a man walking at the rate oi 3} railea an hour, walks to a place- 
in 4 hours 30 minutes, h iw long will it take a man, walking at the rate oi 

miles an hcrir, to wftik th«.re and back ? 
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5* A man Invests a certain sum in 4 l per cent Government Paper 
at zo4»^ The price ialllng to 101, l^e sells out and loses ft6oo by the 
transaction, exclusive of brokerage. Find the sum invested. 

6. A gives B 10 yards’ start and C 15 yards’ start in a race of 

100 yards ; how much should B give C in 150 yards ? 

* • 

« 

1892. 


1. Simplify 


ii#offVofi" Jot 12 ‘ 


2. Find, to the nearest integer, the value of 39 V 

3. Find the square roots of *097344, of *009504, and of *995004. 

4. Find the interest on 10 lakhs of rupees for zo days at 4} per cent 
per annum. 

S* i^IfOOO, which I held in the Four per cents., was sold for me when 
they were at 82} by a broker whose commission is I per cent. ; and the 
proceeds were re-invested by him in the Four and a half per cents, at 98^. 
What amount of the latter stock did he purchase ? 


1B98« 


z. 


Simplify :— 

(I) Z-H+5+S+J+8+T 

8 f-r* I 


(2) 


^ + 15 52-ii 


2- Divide 1*84626 by 23-4. 

Express *456 and *6^4 as vulgar fractions reduced to their lowest terms, 
and their sum as a circulating decimal. 

3- Find the cost of 73 cwt. 3 qr. 14 lb. at 13/. 6 d, ptr cwt. 

4. Distinguish between true discount and banker’s discount. 

Find the former in the case of a bill for R3486. Go. 8/. due l6 months 
hence, the rate of interest being 5^ per cent, per annum. 


3. A man invests ^163000, part in Government 4 per cent, stock at 
108. and the remainder in Municipal ^ per cent debenture stock at 109}. 
Find how much he must ipvest in each in order that he may have an equal 
income from the two sources. 


1894. 

X. In a compound metal containing tin and copper only, the propor¬ 
tion of tin to copper is 7 75 to 92*25 Find to the nearest penny the* 
value of 8 cwU 3 qr. of it. Tin costs 140/. ; coffer So/, per ton. 

2. A rectangulas court is 50 yards long attd 30 yards broad. Itha& 
.paths joining the middle points of the opposite tides of 6 feet in breadth 
and also paths of the same breadth running all round it. The remainder is 

• 

C. A, 24 • 
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covered with grass. It the cost of the pavemest be is, 8d. per square 
foot and the turf 35. per square yat<^ find the cost of layioE out the court. 

3. Find the value of *267187^ of £3 in shillings, pence, and decimal 
of a penny. 

4. Find the square root of 17 (*0678)* ip four places of decimals. 

5* At a cricket match, a contractor provided luncheon for 24, and 
fixed the price to gain 12} per cent, on his outlay. Three persons were 
absent The remaining 2X paid the fixed price, and the contractor lost 
2 rupees. What was the charge ? 


1895. 


1. Find the square root of x+|(X)34S)* correctly to four places of 
decimals. 

2. Find the sum of money which put out at simple interest at 2jf per 
cent per annum will in 134 days exactly produce Ri24. xoc. iHss^* 

(A year contains 365 days*) 

3* If one pound sterling be worth twenty-five francs and sixty cen¬ 
times ; and also worth six thalers and twenty silber groichen ; how many 
francs and centimes are one thaler worth ? 


[AT. A One thaler=30 silber £[roschen. 

One franc = loo centimes. ] 

4. Simplify 




+ f of 


9x5 

14X3 


III 

• •• j 

IS 


5. 1 invest R12805 in the four per cents, at 98^, and when they have 
risen to 102| 1 sell out and invest in the 4} per cents, at 105I ; what is 
the change in my income ? (Brokerage i per cent, on all transactions.) 

Or, convert into a decimal fraction, pointing out accurately the 
recurring portion (it any). 


1890. 


1. What greatest number and what least number can be subtracted 
from 23759143 that the remainders may be divisible by 24, 35, 91, ijo, 
and 150? 

2. (i) Simplify 



Divide *0023465 by *03125. 


yj. 6d , 
I2r. 


3. Extract the square root of 5f correet to 4 places of decimals* 

4. Find the simple interest on R 4 t 3 S* 12a- 9 lA> 3 years and 
7 months at 3I per cent* pec annum. 

5. If by selling ahorse for Ritoo, I lose x8 per cent ; how much 
per cent* Aould I uve gained or lost, had it been sold for R1320 ? 
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6. A man invested the same sum in two diffeggent stocks, 3} per cent. 
<k>veminmt Securities at 103)' and 4 cent Municipal Debentures at 
105 # bis income from one is R93 more thaa from the other ; what sum 
•was invested in each stock ? 

1897 ^ 


u Reduce 


of z cwt 3 qr. 7 lb. to the 


ai+i* 

decimal of 2| tons. 

(a) Find the vulgar fraction equivalent to the recurring decimal *133, 
without assuming any rule. 

2. What do you understand by an aliqmt part of a quantity ? Is an 
area equal to 15I sq. yd. an aliquot part of an acre ? 

Find, by Practice, the income-tax on R1230. loc. 8/. at the rate of 
5 pics per R 


3. What is meant by the ro/is of one quantity to another ? What is a 
^ro^rtion ? 

y 320 people dine together 4 days a week, but on the remaining 3 days 
some are alMent ; the consumption of food is thus reduced, lor the whole 
'Week, in the ratio of 109 to 112. Find the number of absentees. 


4* In what time will R3546 amount to RydSs 3| per cent, simple 
'interest ? 


5. A person has stock in the 3} per cent. Government Securities, 
which yields R1856 a year. He sells out halt o1 the stock at 109^; and 
invests the proceeds in Howrah Mills shares at 153. What dividend 
ought the latter to pay that he may thereby increase his annual income 
by R330 ? 

6« Extract the square root of 3‘X4t59 to 4 decimal places. 


1898 . 


>1. What IS that least number which being divided by 48, 64, 72, 80, 
120 and Z40 leaves the remainders 38, 54, 62, 70, no and Z30 respectively ? 

a. (.) Simplify 

(^) What decimal of ly, ^<L is *0625 of 2*6 of £u 65. %d. ? 

3. Extract the square root of 5475^9 also of (4'02}^ to 4 places of 
decimals. 


4. What sum will amount to R300 in 3} years at 6^ per cent, per 
annum simple interest ? 

4 

5. A grocer buy^48o mds. of sugar for R 4 l 35 payable at the end ol 
3 months, and on the same day sells them at Ria. ila. per maund ready 

‘.money. What per cent, does he gain or lose by the transaction, reckoning 
interest at 9 per' cent, per annum ? • 



ARITHMETIC 


372 


6. One-third of a certain capital inTcsted in the per cent. 
Government Securities at 105, one-fourth in the 3 per cent. Governt^nt 
Securities at 97^1 and the remainder in the 4^ per cent Calcutta Mumcipai 
Debentures at 112)^ If the total annual income is R830y what is the 
capital ? 

1898 . 


I- Find the greatest number which will divide 1028, 1629 and 2130 
leaving the remainders 3» 4 and 5 respectively. 


2. 





3 tons 3 cwt. 

4 tons 3 cwt* 


(d) Prove that *234=^77 without assuming the rule of converting 

a recurring decimal into a vulgar traction. 

_ « 
3* Find, by Practice, or otherwise, the value of 7 tons 2 cwt 2 qrs. 

at R3. 2a. per maund, assuming that i ton is equal to 27maunds. 


^ 4. Extract the square root of 51076 and of *051076. 

5. A grocer mixed 20 maunds of one kind of rice at R4 a maund with, 
a certain quantity of a second kind of rice at R3. 8a. a maund, and selling 
the mixed rice at R3. 12a. a maund, gained Ria Find how much rice he 
mixed, and the gain per cent, on his outlay. 

6. Find the discount on R1218 due six months hence at 3 per cent 
per annum simple interest. 


1900 . 


I. What do you understand by the Greatest Common Measure and 
the Least Common Multiple of two or more whole numbers ? Nine bells 
begin to strike simultaneously and strike at intervals of t, 2, 3, 4, 5, 6, 7, 
8, 9 seconds respectively. After what interval of time will they next stHke 
bimultaneously ? 


2. (.) 

* fo*Si+ 3 l 5 T- 44 of 4 ”7 * 

Reduce ‘0416 to its equivalent vulgar fraction in its lowest 
terms, and explain the reason for the process you employ. 


3, Find the value of (1*25)®+2*25 x (1*25)“-h 3*75 x (75)*+(75)^ 
without reducing the decimals to vulgar fractions. 

4* The length, the breadth and the height of a room are 25 fl. 7 ins., 
20 ^t.^5 ins ano 14 ft. respectively. Its walls are paptred at 32. td. a srj. 
yd. and its ceiling painted at is. zd. a sq. fL Find the total cost. 

5. The subscriptions to a certain memorial fund amount to R976. 
92. and each person subscribed as many annas as there were subscribers 
altogether. Find the number of subscribers. 


6 . Explain clearly what you mean fby saying that the 3 I per cent. 
Government Securities are at xoi. 


A person iuvests Ri9,7oo ih the 3} per cent Government Securities 
at 98I, and when they rise to 101) he sells out and invests the proceeds 
in the 4} per cent Calcutta Municipal Debentures at 114^^. Find the 
change in his iacome. 
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190 L 

1. (a) Simplify—of*583x*i4*8sf, expressing your 

323 221 23rt 

answer as a decimal. j' 

(d) Reduce 15^. 4</. to the decimal of Rioo. [>^t = Ki 5 *] 

2. (a) What is meant by an aliquot pari of a number ? 

Is zi yds. an aliquot part of a mile ? 

{A) Find, by Practice, or otherwise^ the value of 25 tons 15 cwt. 
3 17} lb* 13^* per ton. 

3. If the fnurpenny loaf weighs 3 Ib. 9 oz. when wheat is at 95. 40! 
per bushel, what ought the sixpenny loaf to weigh when wheat is at iii. 
id* per bushel ? 

4. (a) D.^hne InUrtst* What do you understand by the expression 
Rate per cent, per annum ? 

{h) At what rate per cent, per annum simple interest will ;^200 
amount 10 ^^236. 13;. 4^. in 4 years 7 months ? 

5. Extract the square root of 7468*4164. 

6. A man invests one-third of his capital in the 3J per cent. Govern¬ 
ment Securities at 96^. and the remaining two-thirds in the 4} per cent. 
Calcutta Municipal Debentures at 105}. It the difference ut me two 
annual incomes be R1997, find his capital. 


1002. 


I. How can you ascertain whether a given vulgar fraction can be 
reduced to a terminating or a recurring decimal without actually convert¬ 
ing it into a decimal? What kind of decimal will the fraction 
produce ? 

{6) Simplify 

2 c,m , z cwt. 2 qrs. 21 lb. 

I -r2 o 83 of - - -- 

.4 ^ locwu 2 qrs. ii lu. 



and reduce the result to the decimal of 1*1. 


2. The area of a rectangular tield whose breadth is 500 yards is 100 
acres. Find the cost ol cultivating it at R5. 2<i. 8/. per 100 square J^ards 
and also the cost of fencing it round at Rz. Sa. per yard. 

3. If 12 men ani 15 boys can do a piece ol work in 30 days working 
7^ hours a day, how many boys must assist 21 men to do a piece of work 
twice as great in 25 d*ys, working 9 hours a day J (3 men^5 boys.) 

4. Extract the square roots of 5^*0 and 76 * 19544 I> 

5. (a) Dijfine dfscount. 

(d) Find the discount on £700 due 3 years 4 months hence at 
'S per cent, per annum simple interest. • 
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6. Which is the better inve^ment. the 3| per cent Gc^ernment 
Securities at or the 4 per cent. Calcutta Municipal Debentures at 
laaj ? What will be the difference in the annual income by investing 
R22,I27 in each of them ? 

1003. 


I- (o) Simplify:— 

■67 X "67 >c *67 - •001 *S7 

•67 X ^7 + '067^ I _L* 

~r 

^14 

(^) What decimal of a mile is a yard ? 

2 . (a) What is meant by the aliquot part of a number ? Is an acre 
an aliquot part of a square mile ? 

(i) Find, by Practice, or otherwise, the price of 25 tons 12 cwt. 
3 qrs. 17I lb. at 6/. 13J. 4^. per ton. 

3. Three taps B and C can fill a cistern in 5, 6 and 7| minutes 
respectively. They are all turned on at once ; but after one minute, A 
is turned off. How much longer will B and C take to fill the cistern ? 

4. (a) Define the square root of a number. 

{b) Extract the square root of of 3f to four places of 

decimals . 

5. A man buys wine at 5J. a gallon ; he mixes it with water, and by¬ 
selling the mixture at 41. a gallon gains 12\ per cent, on his outlay. 
How much water did each gallon of the mixture contain ? 

6. (a) Define Present Worth, 

(d) A tradesman marks his goods with two prices, one for ready 
money and the other for 3 months’ credit, allowing interest at 4} per cent, 
per ainunL I( the credit price be marked at Rjo* qa., what ought to 
be the cash price ? 


1904, 


1. Define the G. G M, and the L#. G M. of two or more numbers. 

(a) Find the greatest number of six digits which is exactly divisible 
hy 27, 45, 72 and 0. 

2, Write down the local value of each of the figures in the number 
-010203. 


( 



Simplify 


(•01)“ +(-02 )» ^ o - . 

{•001 +-002+-003)* ~ ° ^ ^"^25. lbs. ° ^ 


3. A can do a piece of work in 2? days, B in 20 days, and C in 
24 days. The three work together for 2 days, and I'len A and B leave ; 
but C continues, and after S' days is rejoined by A, who brings D 
along with him, and these three finish the remainder of the work 
in 3 days. In‘a hat time would D alone have done the whole work ? 
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4. The area of a squs|e cricket field is 9 ac. 3 ro# 8*16 po. ; fiad 
the length of a side. 

5. Define Distmknt. 

(a) The diS^rence between the interlst and the discount on a certain 
sum for 3 years 4 months at 5 per cent per annum is ;^|6. I3i. 4^ 
Find the sum. 

6. A person invests a certain sum in the 3g- per cent. Government 
Securities when they are at 97^ : had he waited till they had fallen 
97 l, he would have had Rs. 400 more of (j^overninent Securities. How 
much money did be invest, | per cent mog charged as brokerage in 
both oases 7 


1005 . 

1. When is one number said to be a measure of another ? What is a 
Prime Number ? 

A man bought two heaps of mangoes, one for Rio. 5 ^* 
other for fti8. oe. 9^. If ihe price of each mango be the same, and not 
less than two and not more than three annas, find the total number 
mangoes he bought. 

2. (j) What is the meaning of i and of | of ^ ? 

(2) Simplify :— 

3. Extract the square root ot 19*951 and of i coirect to three places of 
decimals. 

4. Find the cost of paving a pathway 6 ft. wide, round and imine* 
diately outside a flower garden, 2X yds. long and 10 yds. broa 1, at pies 
per sq. yd. 

5. ^ Find the price of 35 mds. 13! srs. of rice at R3. 20. per maund. 

If it is told at the rate of R3. 3^. per maund, what is the profit 
per cent. ? 

6. 1 pay R459 C)o to a Bank for a Bill of Exchange payable in London. 
The rate of exchange is ir. 4^ for the rupee and the Bank charges me 
2 per cent, on the amount payable in England. How much will my agent 
in London receive ? 


1806 . 

1. (1) When is one number raid to be a multiple of another ? How * 
can you ascertain by inspection whether a given number is a multiple of 3 ? 

(2) What iBttthe greatest number consisting of five digits which can 
• be added to 8321 so that the sum may be exactly divisible by 15, 20, 24, 
27, 32 and 36> 

2. (1) What is the meaning oi $ of | ? Give an illustration. . 
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Simplify 


(«) 

(^) 


^ (iV -liV “ A • xH • Wi)Hf P# lar. 

i’S9xiS*9ir*4tx4*^ 

I5*9-4‘X 


3. /The cost of matting a room 16 ft broad and 12 fL high at 32- per 
sq. yd. 18 R 7 « 92. 4^ Wbat will be the cost of papering its walls at the 
same rate, allowing for six do^rs, each 6 fu by 3 it. ? 

4. Extract the square lodl of *02^ and of f coriect to four places of 
decimals. 


5. A book sent from England costs me (including Ri. 2a. postage) 
R12. 10. But my book-seller allows me a discount of 20^ in the shilling 
on the published price. What is the published price in English money, 
the rate of exchange being xs, 4^. for the rupee 7 

6. Define Pnsnnt Worthm 

A man bought a horse for 30 guineas and sold him immediately for j^36. 
IJ. payable at the end of 6 months. It interest be reckoned at 6 per cent, 
per annum, find his gain per cent, upon the transaction. 


1007. 

1. What do you understand by the G. C. M. and the L. C M. of two 
or more integers 7 What is a prime number 7 Find the least number 
which is exactly divisible by 12, 34, 56 and 78. 

2. Simplify :— 

, , -2 X -2 X -2 + *02 X *02 X *02 2^ - I *l6 

(j)--——s -i- —- — 

' ' -OX -6 X *6+*06 X •OCX -06 ' 2 * 3 + l| 

2 Rs . 2. 5 0. 6^ I hr. 16 m. 45 sec. 

• Rs. 3. 120. ~ 2 hr. 7 ni.^ sec.* 

3. Find the price of 8 mds. 16 sxs. ^cbks. of rice at R5. 90. per 
inaund. 

4. How many paving stones, each of them 1 foot long amd9 in. wide, 
will be required lor paving a street 30 ft wide, surrounding|he outside ol u 
square grass plot, the area of the grass plot being 10 acres 7 

5* If 8 men or 15 women can earn R120 in 30 days, how much can 
2Z men and 24 women earn in 45 < 3 ay 8 7 

6. The debts of a bankrupt amoun t to ;^2134. 102. 6d, and bis assets 
consist of properly worth £9i(}> and an undiscounted Bill of £$13 

' due 4 months hence, simple interest at 4 per cent How much in the 
pound can he pay to his creditors. 


r« 

1008 . 

I. (i) When can a vulgar fraction be converted into terminating 
decipQ 4 l 7 What kind ol decimal will the fraction Hi produce 7 
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* 

<3) Simplify 

. of of Rs. 2. ia. 

3 *0 + **2*1 ^7 '5C>25 ot 2 xnd. 20} sr. 

2. Find, b^ijPnic^, or otherwise, the value of 5 acres 3 roods 7 poles 
5} sq> yds. of liltd ar'j^idit 6r. 8^ per acre. 

3, (a) The hands of a dodc coincide after every 66 minutes of correct 

dine. How much is the clock fast or slow in 24 hours ? 

• 

( 3 ) A race course is 440 yds. long. A and B run a race and 
A wins by 5 yds. ; B and C run over the same course and B wins by 
4 yds. ; C and £> run ovei it and D wins by 16 yds. If A and Z> run over 
it which would win and by bow much ? 

4* (a) What number multiplied by itself will pro<iuce 4|3$ ? 

( 3 ) Extract the square root of ^ correct to four places of decimals. 

3. A trader allows a discount of 5 per cent, to his customers. What 
, price should he mark on an article the cost price of which is R712. Sa., so 

as to make a clear profit of 33} p. c. on his outlay ? 

6. A person invests rupees 44100 in the 3^ p. c. Government Securi¬ 
ties at 98 and when they rise to 98} he sells out and invests the proceeds 
in the 5 p. c. Calcutta Municipal Debentures at ixofj* Find the altera¬ 
tion in his income. 

ALTERNATIVE QUESTIONS- 

2. A reservoir is 25 ft. 5 in. long and 12 ft. 10 in. wide. How 
many gallons of water must he drawn off to make the surface sink 2 ft. i 
<A cubic loot of water weighs 1000 ounces and i gallon* 10 lb. 
avoirdupois). 

4. The discount on a certain sum due 2 years hence is R63S. 8a. and 
the interest on the same sum for ilie same time is R71S, 5a. Find the sum 
and the rate per cent* per annum. 

1909 . 

1. Multiply 62031 by 46189, and divide the pioducl by 7429. 

2. Simplify :— 

Io^-( 5 g + 4 i^) I 

(2) 2'J42857i -5-*0769230? X 2*3. 

3. Find, by Practice, the price of 28 bags oi sugar, each weighing 
3 cwt. 2 qts. I ib., at Rp. oa. per cwl. 

Or, 

Extract \hf square root of 1377 ^ 9 * 395929 . 

4. The area of a square garden is 10 acres. On the inside of the 
garden and along lour sides ol it there is a gravel path 5 feet wide. Find 
the cost of constructing the path at x anna 6 pies per square loot. 



378 AHITHMl^Tie' 



$ 


On what capital will the inteteit for 210 days at 4:fi||i&peot per annuiiK 
amount to £14, 6{L ? 

5. Among a certain mimben of children 
83721 oranges may be equally'divided. How pany 1 m the children ? 
Give all possible answers. ^ 


Or, 

What profit per cent, is made by selling an article at a certain pricey if- 
by selling at two-ibirds of that price there would be a loss of 20 per cent ? 
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1810. 

Compulsory Paper. 


I. Multiply 407566 by 800209 ; 

and divide 507233438305 by 670549. 




Or, 


Ind the G. C. M. of 253512 and 568512 ; 
and the L. C. M. of 432, 720, 1152. 

2. Reduce to its simplest form 


(0 


( 2 ) 


•ir X we 


•45 


Or, 

contractor engaged to finish six miles of railway in 200 days, but 
after employing 140 men for 60 days he found that only one and a half 
miles were completed. How many additional men must be engaged that 
the work may be finished within the given time ? 

^ 3^(0 Find, by Practice or otherwise, the value of 458 things at 
Rs. Sj 5 as. 4 pies each. 

^(2) In what time will a sum of money double itself at 6 per cent, 
pimple interest per annum ? 


Or, 

* 

The weight of a cubic inch of wa^i is 253*17 grains and that of a 
cubic inch oi air is ’31 grains. to three places of decimals how 

many cubic inches of water weigh as mhch as one cubic foot of air. 
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Additional Paper. 
Extract the square root of 6256s8j|7 34489. 

Or^ 


I 

t 

t 


A cistern co0taiiM%43} cubic feet of water. Find the length of the 
side of A second cistern 4 It. 4 in. deep, with a square baset which 
coDtains 4 times as tuuch water as the first. 


2. (t) Calculate, correct to three places of decimals, the value of 



- ^ - 4 &;c. to infinity. 

1.2.3 1.2.3.4 


(2) A metre is defined to be the ten-millionth part of a quarter 
of the circumference of the earth, and is equal to 39*37079 inches. Find 
the circumference of the earth in miles. 


1911 . 


Comphlsory Paper. 

1. Multiply 87904363 by 7059089 
and divide the product by 998875. 

Or, 

square grass-plot whose side h 200 yaids, is bordered on the out¬ 
side by a path xo feet wide. Find the cost of gravelling the path at 
Rs. 2. 8 as. per 100 iquaie ieeU 

2. (i) Simplify :— 


1 + 


20 


y^(2) What decimal of a rupee is a pie ? 

Or, 


What decimal of an hoiu is a second ? 

3. (1) Find tbe value of 5 mds. 25 seers lo chts. of milk at Rs. 5.^^ 
10 as. 8 p. per maund. 

(2) What sum of money must be put out at 3} per cent, per 
annum, simple interest, in-order to amount to ^^248. &8 j. in 2^ years ? 

Or, t 

tm 

s 

A contractor undertakes to execute a certi^n work in a given time ; 
he employs 55 jnen, who work 9 hours diiily ; when | of the time has 
expired, he finds that only ? of the work is done ; how many men must 
he now employ 11 hours a day to fulfil his contract ? 
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Additional Paper. 

t 

I^Find the square root of 

220191808516, 

'1 C7r, 

2^946783041. 

^ Or, 

A general wishing to arrange his men, who were 335250 in number, 
•into a solid square, found that there were 9 meu over, liow many men 
were there in the front ? 

2. (2) Find a decimal that is within -^— of 

looooo 113 

Or, 

Find the value (correct to five places of decimals) of 

* - J + +1. 

(2) ^ Assuming a metre to be 39S inches, find the nearest whole 
number of litres in one cubic loot. 

IV i- 

Compulsory Paper. 

1. Multiply 8x4703 by 703692 ; 
and divide 246741768 by 75318. 

Or, 

^<educc to its lowest terms 

514199* 

2. ^0 Reduce to the Simplest Vulgar Fraction 

2 ' 4 < 5 - 2*36 4 ^ 

•3+127 ■’'Tg' 

« (2) Find the value ol 


yL _ 3 _ , ^ U _I ^ L ^ ,g,. 

swi. 1 qr. 20 it), r 


Or, 

• (i) At what rate per ctnu simple interest will ^£440. 6 s. 
amount to jfSll. 17J. gd. in 5 yeari ? 

^ the price ol 12 maundi 8 seers 4 chhataks of Ghee at 

per maund. 

^ 3. If the wages of 45 women amount to ;£207 in 48 flays, how many 
men must work 16 days to receive ;^76. 131. the daily wages of a man 
being double those of a woman ? 




CALCUTTA MATRICULATION PAPERS 


381 


• Or, 

^ A rect&Dgulftr Court-yard 100 feet lo^by 80 ieet wide has within it a 
gravel path 8 feet wide ranoing round Find the area of the path, and 
the cost of gravelling it at 5a. 3p. per squire yard. 

V ^ 

Additional PArER, 

1^ Find the square rqot of 

/*" 137769*395929 

' A recta'i^ular Court, three times as long as it is broad, is paved with 
2028 stones, each 1} feet square. Find the length of the Court. 

2. If a metre he 3*2809 feet and the length of a line drawn on the 
earth from the North Pole to the Equator be 10,000,000 metres, find the 
circumlerenee oi the eaith to the nearest mile. 


C?r. 

Find, correct to five places 01 decimals, the value of 


lit 

*% * '.I ^ 




r 1 11 It 

• “iT “t* 

52* 72* 9 2^ 


2 , 



1913. 

Compulsory Paper. 

I. (i) Multiply 426042 by 9057S, 

Or, 

Divide 5208465 by 754. 

Find the G. C. M. of 253512 and 568512. 

Or, 

fL Find the L. C M. of 105, 135 and 210. 

Simplify J +4 -1 + J ~ 5 - sS- 
(2) Express in decimals the sum of 

•063 

•438 X-15 and 

Or, 

(Find what decimal oi a maund is a chhatak. . 

(2)^ind the price of 432 pieces of cloth at R». 5. ^as, 6/. each. 

(1) If Rs. 750 amount to Rs. 873> in 5'ycara and 6 months, 
find the simple inte*jf:St per cent per anouou ^ 

(2) A can run 8 yards in the same time that B can run 9. They 
start together ; when B has run 252 yards, how' far behind is ^ ? 



333 


ARITHMETIC 


Additional Pafe^ 



Find the iquare root of 2^192409. 

Or, 


Find the cost of fencing st^uare field of 10 acres at 6 as. 8 pics 
per yard. 

/ 2. A room U 20 metres in lengthy and 10 metres in bieadth. Find 
the number of square yards in the area ot the fioor, taku^ a metre as equal 
to 39 ‘37 inches. 


Or, 

Define a prime number, and state all the prime numbers between 
70 and 90. 


1914. 

CoMPOLsoRY Paper. 

la Multiply 777 ^7V by 358, and express the result as a whole number 
and a proper fraction. 

Find the G. C M. of 7163 and 13091. 






Or, 



Find the L. C. M. of 48, 72, 80, 108, and 120. 

qtmnlifir 3t+l*» + 9iT. 

^ Find the * price of 273 maunds, 33 seers, 7 chhataks of Ghee at 
Rs. 53. ias. per maund. 

^4. , Add together 0*022 of ;^io' 946 of a shilling, and 3*48 pence, and 
subtraA the sum from 0*26 of a guinea. Express the answer in pence 
and the decimal of a penny. 


Or, 

a 

^ Find what sum will amount-to Rs. 723 oox. io/. in 6 years and 
3 months at 4| per cent, per annum, Simple interest. 


Additional Paper. 



Extract the square root of 7 correct to 3 places of decimals. 

Or, 


• Shew that 103 is a prime number. 

.2. Given one centimetre =^0‘3937 inches, find in wnare metres the 
afea of a floor whose lei^th is 21 ieet and breadth 10 feet s.inches. 
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1916 . 

Compulsory 'Paper. 

•I. (1) Multiply by 790463 by 95076^ 

Or, 

Divide 277286112 by 35064.' 

(2) Find the G C M. of 253512 and 568512. 

Or, 

Find the L. C. M. of 125, 160, and 280. 
(i) Simplify 2- ' * : • 


3 + 


2- 


1 + 4 


(Th- 


‘2) Multiply 17*55 by 4*004, divide the product by 0*81;^ 
ilts are to be expieH^ in decimals.) 

Or, 

Express as a recurring decimal 

I 

0*4 + 


(I) 


0*13 


1 - 


Find the price of 729 slabs of n.^rble at R7. 110. 3/). each. 

3.1 (1) At whatfrate per cent, per annum (simple interest) will a 
sum of money double itself in 10 years ? 

(2) Find the cost of papering the walls of a room 12 ft. 6 in. lorg, 
7 ft. 6 in. wide, and 12 it. high, with half-anna postage stamps measuring 

inch by J inch. 

Additional Pape*. 

Find the square roof of 170*485249. 

2. The palace of the King of Babylon contained a thousand rect¬ 
angular court-yards, each 60 metres long and 54 metres broad. The court¬ 
yards were all paved with marble slabs, 18 inches long by 18 inches broad. 
Required the total number of slabs. (Metre=39‘37 inches.) 

Or, 7 

Multiply 0*48785 by 0 85963 by a contracted method so as to obtain 
>the result correct to five places of decimals. 

1916 . 


Compulsory Paper. 

I. (I) Multiply 560789 by 987065. 

^ Or, 

Divide" 823479885 by 9897* 
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ARITHMETIC 




' -i* 


(2) Find the G- C. M. of 36176 and S5085. 

- On 

-' Find the least whole numbetxiiich is exaWjr^^Ivjidile hy li 2, 3, 4, 

5, 6, 7, 8 and 9^ - ( . . 

2. (t) Simplify i 

3 * _ * 117 . 0 .^ 

2| I erf 1"^ 204' 

. (2) What decimal of a sovereign is a penny ? 

Or, 

Express as a terminating decimal fraction. » 

^^^2) Find the cost of 153 articles at ;^i. 2s, 8<f. each. 

3. * (1) If I have to pay 2 pies as interest on one rupee for one month j 
what is the rate per cent, per annum ? 

(2) If 24 men can do a piece of work in 25 clays, working 8} 
hours a day, how many men will be required to do another piece of work 
twice as great in 17 days, working 6 hours a dty ? 

Aduitional Papkr. 

Find the square root of o 004140922 5. 

2. Express the^vatue of 

0*04375 hilogram+ 0*3775 gram+072 milligram as the decimal 
of a pound Avoirdupois. 

[i gram = 15-432 grains, and one pound Avoirdupois = 7000 grains.] 

Divide 2’4494897 hy 1*4142x35 by a cotUracUd method^ correct to three 
decimal places. 

« 1917 . 

^ Compuisory Paper. 

I. (a) Multiply 783256 by 347816. 

Or, 

quotient after division of a certain number by 372 is 273 and 
the remainder is 237. Find the number. 

^(b) Find the G. C. M. ol 31752 and 41580. 

Or, 

The circumferences of the fore-wheel and hind-wheel of a carriage 
are 9 ft 11 in, and I2 ft. 9 irrespectively. Find the least distance 
< 5 ver which the carriage must travel in order that both the wheels may 
make a complete number of revolutions. 

*• <•> v*W,+ 3S- 
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3»S 


3* 

Or, 


SipdijiAtes 

W.. fH 

id ' tbK:, per wiiUi ^ 


19 per cent fail both in 

“ “ « ' WII*" 



btf Find the valne of i of g$. lod* - ^ of 9<^ +1 Of* 7 ^ 

(Expcns the anserer in fillings end pence.) 

w <T, 

Reditee to jwcurriaf de&mals. 

{«), Find the' edit eiai tons 5 cVrt 3 qrs. of coaTat Ss. 5 pct ton. 
Find the simple inmest on Ra. Spa ior 8 months at per cent, 
per 9 xmxim* 

(d) By selling g^s ait'tb. mereh^ gains 25 per cent 

Hoar flnm woutd^he gwper cent wRxng them at fts. ai6 ? 

<M ^' ^'■s.an examin atiop ~ ^ ' 
and 49 mil to 

^ESfel W fagT arathgAl^^ 

Additional Paper. 

i- the square root of S7S92921. 

Ort Find to wnhin one millimetre the length of the side of a square 
whose area is two square metres. 

2. Calculate, to four places of decimals, the Talue of 
- . Jf . * . * I 

2 2x4 2x4x0 2x4x6X8 

Or, Divide *12345678 by *09876543, correct to four places of decimals. 

1918. 

'' ' Compulsory Paper. 

, Ji (I) Milker^ Multiply 390626 by 331779- 

On Find the G. C. M. of 78657 and 90275. 

(2) A reservoir contains 218, 703 gallons of water. How many 
cisterns, each holding 37 gallons, can be filled out of it, and how many 
gallons will be left in it When they are all full ? 

2. (I) Simplify ^ + 


l.'/l 


" A) ^ *aV 

(2) Simplify (1*4 “0*362) -5- (o'31 +0*123 -0*0005). 

(Express the result in decimals.) 


’'3.M(l) What will be the cost of paper 20 in. wid,;, at 3}//, 

a yard, for the walls of a room si ft long, 15 ft wide, and 10 it high ? 

C 7 r, Find the cost of 5 cwt. 2 qis. 14 Ih. of butter at 5^. 6 a 
per cwt 

is (2) Either^ What sum of money will amount to fis. ImMS. 4A 
in thrM^years at 4$- per cent simple interest ?*' ^ 

Or^yA garrison of 420 have food enosgh to last them 35 days. 

After 5 days they are reinforced by 210 men,^ bringing no food with them. 

How much longer will the food last ? *' 

Additional PAPtR. • 

1. (i) Find the square root of 10000x4x89. 

(2) Find the dimensions of a tank wipch is 2*56 metres deep and 
which holds 3,000 litres, the length of the tank &ing t^ee times the 


c. A0 2 


k. 



•rt i 



y ARITHMETIC 


3* EUhtr^ Find the value of 

+ correct to four places of decimals- 

2 30 400 5000 1 > ^ 

Ory Find the value of ° places of 

decimals. 

W10. 

COMrUUOKY Pm>er. 

1. iSdisr, (1) Multiply 9980076 by 1^700809, 

(2) Find the G- C. M. of 96577 tad 448477., 

Or, (1) Divide 45995S9S4S l>y 9 < 3705 > 

(2) Find the L. C. M. of 289, 323 and 36s. 

2. (i) Simplify +0*125 of its* 23. - 

A* (2) What decimal of an hour is a second ? 

A 3 * V'fi) Find the price of 17 cwt. 3 qrs. 14 lb. of sugar at £2* 9s. per cwL 
(2) In how many years will Rs. 5,000 amount to Rs. 6|ioo at 5} 
per cent per annum simple interest 7 

Additional Paver. 

1. Multiply 5947*183 by 0*093187 by a contracted method 
so as to retain four places of decimals only. 

Or^ Find the value of the following series correct to three places 
of decimals : 

; IX 5 I X s 5 ^ 9 I X 5 x'9 X 13 1 X s-x 9 X 13 X 17 

2. Either^ Find the square root of 0*08042896. 

^ Or^ Find the cost of constructing a path 4 ft. wide round a 
rectal^ular courtyard 10 yds. long and 7 yds. broad, if each square foot 
costs 20. 6/. 

' 1920. 


CoMruLsoRY Paper. 

* 1. Either^ (x) Multiply 80070430 bf 3407008a ^ 

(2) Find the G. C. M. of ^821 and 68191, 

Or^ (1) The dividend being 545338774 and the quotient 89706, 
£nd the divisor* 

(2) Find the feast number which is oocactly divisible by the 
£rst nine integers. 

\ 2. (I) Simplify -r loU ol 

Ot —J 5 - 

fc. (2) Express o*i6 of 2 cwt 2 qrs. +o*i 5 of 2*6 cwt. as the fraction 

.of one ton. Convert the fraction into a recurring decimal. 

i'3. (1) Find the rent o! 19 acres 3 roods 20 square poles of land at 
A- pc* wre. • \ 

(2) What sum will amount to Rs. 6375 in 5 years at 5} per cent 
per annum simple interest ? 

/ 
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Additional Paper. 

1. Eitkgr^ Yini by a contracted nftdhod the value ol 

o-S3ao«B53 x -43429448 
correct to sevei&^^laceB of decimals. ^ 

Or, Find correct to lour j^aces o! detinnals the value tf 

2. Either^ A clock io the kitchen loses at the rate of 6'5 seconds an 
hour when ^e fire is alight, and gains at the rate of 3*9 seconds an hour 
when the fire is burning ; but.in the whole day, it neither gains nor 
loses. Haw lon^n the twenUp^r hours is the fire burnbg ? 

Or, 40 per cent, of the groas receipts of a tramway company is taken up 
in meeting the working expenses, 40 per cent* ol the remainder goes to the 
reserve fund, and the balance is paid away as dividends to shareholders 
at<|he late of per cent on their shares, the total value of which is 

864000 ; find the amount of the gross receipts. 


1021 , 


^ Compulsory Paper* 

Either^ (i) The divisor being 102003 and the quotient 45067, 
find the dividend. 


'(2) Find the G. C. M. of 65569 and 94S29. 

Or^ (1) Divide 6579820764 by 9S076. ^ ' 

Four belU begin tolling at the same time, and they toll at 
itti^als of Z2, i8, 24 and 30 seconds respectively. After what interval ' 
-of ikne will they next toll at the same time 7 

O. A, # 

expressing the answer (i) as a fraction, and (ii) as a recurring decimal. 

(2) A post has half of Us length in mud, one-third of its length 
in water, and ten feet above water. Find the whole length of the post. J 

3. (1) Find the price of 25 niaunds 15 seers 5 ebataks of nc^ 
at Rs. 12» 8 as. per maund. 

« 

(2) At what rate per cent, per annum simple interest will 
Rs. 6000 amount to Rs. 7650 in 5 years ? 


Additional Papbr- 

X. Eithery Find the diagonal of a rectangle whose sides are 3*56 cm. 
and 473 cm. " 

Ory The Aircl class railway fare in France is 5 centimes per Kilomeiie 
and in England id^ per mile. Given I yardso'9144 me;re and 
;^l=25'Z7 francs, find (in English moneyV*tfak difference of the fares kt 
a journey of zoo miles in the two countries, cprrect within a farthing. , 

2. Eithery Find the product of 273065 and 0*0094738, preferably 
by a contracted melody correct to four places decimals. 

C 7 r, Divide jfzJs 2 between and C, so that A may have C615 

of the whole, and B o'6l5 of what is iRft, and C the remainder 10 
the nearest pound. 
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1922 . . 

COMTVJ^M FAPEK.. 

1. if (0 Multiply 7aojp23otig)^ 52 oo| 2 o. rf- 
yy (2) the M. of 3446s wad 

^Or, (I) Whit number mailtl^ied by 23V Atves the v>°e remit u, ^ 
multiplied by 350 ? -W. 

(2) Knd the least number that cal). be dividwl by *11 the even 
numbers up to 20 inclusive. 

(2) Find the value of 0 2 of 3 6 of Sx -1 *6 of 3*4"^ 3 ' 96 » 

3.^(1) Either^ (i) Find the price of 3 tons 3 iwt. 3 qrSe 14 lb. at 
£u y, 4^ per ton. 

Or, (ii) Find the price of 1448 articles at xo^t. tp. each. 

(2) What sum will amount to Rs. 915 in 4 years at 5| per cent 
per annum simple interest ? 

^ Additional Pafer. 

1. '^Either, Extract the square root of 1522756. 

Or, Extract the square root of 0*225 coriect to 3 places of decimals. 

2. Either, Find the sum, correct to 3 places of decimals, of the series 


I I \ I 

* l"*"! X 2 "^ 1 X2X 3'*'l X2k 3 x 4 


The price of cloth having been laised 75 per cent, hid# il 
per cent must a householder reduce his consumption of that 
as not to increase his expenditure ? 

1988 . 

Compulsory Paper. 

I. Either, (i) Multiply 3806800 by 708009. 

/iz) Find the G. C. M. of 34465 and 549 op* 
mOr, (X) How often can you subtract 46 from 533006, and what is 
the final remainder } 

/^(2) Find the least number which will leave a remainder 4 
when divid^ by both 15 and iS. 

(.)Sl.pltt, ^^(5 

( 2 ) Find the value of o*4X2'5-rO*3+o7S of 4-2*4-rO*4. 

3 * ^1) Find the price of 12 mds. 8 srs. 4 ch. at Rs. 36. 40^ per md. 

(2) In what time will a sum of money double itself at 5 per 
cent per annum, simple interest being charged ? 

Additional Pafer. 

> X. Either, Extract the^square root 0/ 2819041. 

Or, Extract the square root of 0*051 coxrect to 3 places of decimals. 
^ Eitkir, Find the sum, correct to 3 places of decimals, of the series 

i i + ^ 1 I 

*‘’i|ix2"ixax3'*'rx2X3X4 


2 . 
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Ort :rBycelling a houM lot £2,SJ6 a man la per cent, on his 
original onday. How much pac'crat would he have gained^ had the 
house eoct him £ii/m less ? 

« r -NT f'"' 

COiiroisORT Famr. 

I 

EUkify/i^i) What miihber multiplied by 970^^111 55 ^ 3 ^^ 

as product? 

^aJ^Find the G» C M. of X1044 and 13464. 

(I)a^ow often is the diftrence of 1325 and 1590 con¬ 
tained in their sum ? 

the least number of rupees that can be divided 
among 8,12, (^,15 men. 


z. 


Or, 


(I) S^mpBly;?J-^+* 


6 

IT 


, ^ a*+» 

(af^By what must 1*0035 ^ divided to get 3 ? 

3. EMer, (i]^FiDdby practice or otherwise, the cost of 8 mds. 

15 srs. 10 ch. of rice at ft5. 50. 4^. per mcL 
(2) How much carpet 2 ft. wide will be required for a 
roomy yds. long and 16 ft wide 7 
Or, The sum of Rs« 425 was lent at simple interest. At the end 
^ of 9 months the debt was cancelled by the payment of 
R437. 120. What was the rate of interest ? 


■jfe' 

* * 

‘■4 


Additional Fatbr. 


Either^ Extract the square root of 184389241. 

Or^ A house was sold for Ra 4i50o at a profit of 12} per cent 
What per cent would have been lost if it had been sold for 
Rs. 3,800 ? 

2. Either^ Fmd the sum, correct to 5 decimal places, of the series 


ix^+Jx 


[ 1 ‘ 


20 * 




•«. 


Or, Rs. 49. X2SU was divided amongst 150 children so that each 
boy received 8a. and each girl 42. How many boys were there ? 


1925. 


i 

< 




Compulsory Pap|^ \ 

u'/Eilkirt Multiply 987604321 by 1057^0, and find the G. C. M. of 
•9498 and 21426. ^ 

Or, The product of two numbers is 8D4 and their L. C. M. is 72- 
Find the G. C. M. ^ • 


2.w>SimpIi(y 


V 


J5j +2yV - I|^ 

. ^ Find the number which multiplied by 0 
1^. 3. EMiTf Find the cost of 12 maunds. |6 
rice at R4L.6 annas 8 per maund., 




*225 will produce X26. 
atNsrs and^ 10 chattacks of 

\ 



S90 *'* intTHMETlC 

Find what sum of poney lafd '^t at 5 per cent, per annuiQ Will -give 
one rupee as interest ptf day. (I ^ear eonUrts pf 365 days). 

Or, A man rides at the xate of 359' ^nd.» piK. minute and itops- 
6 minutes to change horses at ^^d ot PTtqr sixu atlea ; how long will 
he take to go a disUlBce of lot'iiiireB ? ^ 

Additional Papek. 

1. Jlitktr, Find the square root of 1522756. 

k 

dr. Simplify to 2 places of detioiala 

2. Eithtr, Find correct to 4 decimal plaeiis fhh Talue of 

II f' 

X + X+ -+-+ , .‘ U .. I "he «»ss 

1 X 2 IX 2 X 3 ^IX 2 X 3 X 4 

Or^ If by selling a house (or be a lossbl X2} per cent.^. 

what per o^nt is gained or lost by selling it for 8i. ? 


1826 . 


Compulsory Fapsa* 


X. EUher^ 



2 . Either, 

% 


(1) A certain sum was divided among 1,024 

got Rs. 937. What was the Sam ? 

(2) ^Find the L. C- M. ol 959, 3973 » 2329. 

(1) /2The product of two numbers is ,47608946. 

them is 2149. Find the other. 

(2) ^What is the'greatest number that will divide 7289 

and 8917 without a remainder 7 





Reduce to the simplest form 
I5l-4*x8 


Find the value of 


0‘2875 


giving 


* 

t 

the result in the 


simplest form of a vulgar fraction. 


Or, If 5 men and 9 boys could do a piece of work in 17 days, in how 
many days could 9 men 12 boys do it, the work of 2 men being equal 
to that of 3 boys ? 

. Find, by Practice or otherwise, the price of 425 mds. 30 srs. 
of 'potatoes gt Rs. 3. 13 as. 4^ per md. 

(2) Either, A certain n tti:nb!a r^.QLpla ntain g was bc^ht at four for 
one anna, and an equal^number at ifiree for one anna. ' T!^ w hore ^ as sold 
at scveirforTW'O airWF. ttt^oss ol^Dh pcT^centX 

Or, Two pipes'eah H 11 a cistern in 20 and 30 minutes respectively. 
Both the pipes fbeing opened, find when the fint pipe must be turned ofT 
Sp that J^e cistern may be filled in 10 minutes more. 
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• •• 

AfiPlTIONAZ, PAPBR, 

1 * . • 

I. £ithtr, A certBuwRuiaber of boys tpeat Rs. 8 i, each speadiDg 
twice as maay twp^aaf pR'oei u there were boys altogether. How raspy 
boys were there ? ,.v ■ 

Or, : Find the sqt^ root^«-(oio^';^* to 5 decimal placet.- yC 
k Find the value df ‘ 

+ —to S places of decimalfc 


1927. 

C6MFUL90 RY Paper. 

> 1. EUtiVj Finiittlie greatest DQuber that will divide 2300 and 3ScOy 
and Ittve thejripiiaiiidera 32 and 56^ respectively. 

i \i Or, K a number when divided by leaves a remainder 29* what 
remainder will it leave when divided by 8 ? 

2. Either, (1) Reduce to the simplest form 

S t of It 

3 »- 2 U''S#+ 4 i- 6 - ^ 

\ (2) The product of two decimals is 0*033372 ; one of them is 27 ; find 
the o^er* 

garrison of 750 men have provisions for 20 weeks, how 
miyhe provisions last ii at the end of 4 weeks they are reiniorced by 

(i) Ijtfid the price of 2 cwt- z qr. io| Ib.^ tea at Rs. 232. loa. Sfi. 
per ewt ' “ 

^(2) Either, li a watch is sold at Rs. 60, the loss is 25 per cent. For 
how much should it be sold to make a profit of 10 per cent. ? 

I \/Or, At what raty per cent, will the interest on Rs. Soo in 4 years b? 
^e^me a^’the.intetest on Rs. 625 lor S years at 4 per cent ? 

Additional Paper. 

* 1. ' Find» to five dedmal places, the value of 


1 + 




I . 3 * • 3 • 5 1 . 3- 5- 7 

2. Either, A general having formed his men, numbering 15,400, 
into ^ solid square, found he had 24 men left over ; oj[ how many men did 
the front consist ? * , ' 

Or, Simplify sJi -r k/ 9 t ^ 217. |. 

1828. If 

Compulsory Paikr. 

1. (1) Tfaenum of two numbers is ^^^9 
2637. Find the^numbers. 

j[2) Find the least number that miu|t be subtracted from 347157 
to make the result exactly divisible by 125. < • ' - 


and their difference is 



m: 

I/Lm. £i/»*r,(t) Sim 


''•'iiiilUTQMETliC 

1L 

. J •v 


^TJiX *• ^ 


Ilf 


1 + 


^ *^(2) Reduce f to Bdeipliipf&acda)4^>^ ^ 

^ Oykf 8 men or » women odn-do % gjidd droAln 3$ dayf* Iti 
many dayr oa^k die work be done by^T m0ti and 11 women worhii^ 
tc^ether ? ^ 

^ 3* by pracdee, or otherwiM. the price of 4 bags of rice 

each contiuniiig a mds. 5 acs. 8 ch. at Ra. 9. 7 as. 8 {i. per mauncU 

^2) EUh$ry In what time will the simple in^rest on IU» 9^ 
at 6 per cent, be equal to the simple interest on Ri. 540 for 8 years at 
5 per cent ? 

OrfPL oittem can be filled by a tap in 5 honrSf wldle Rfan be empied 
by another tap in 6 hours. If bodi the taps are tosned on fagather when 
the ciftem is emptyi in what time wiU it b6 filled ? ^ 

Additional Papbe. 

1. HftAirr, Find the value of \/32-(^128+^50 to three places of 

decimals. j ^ 

Or, Find the square root of z +(o'046} *, to four places of dceimals. 

2. * Find the value of 

correct to three places oi^||pimals • 

1929. ^ 

Compulsory Paper. 

1. (i) The quotient arising from the division of 9362 fay a certain 
. number Al7» and the remainder is 373. Find the divisor. * 

(ii) Either, How many times is the G* C. hL of 48, 369 72, and 
24 contained in their L. C. M. ? ' ^ * 

Or, At a game of cricket E, and C together score loS runs ; 
^and C together score 90 runs and A and C together score 51 runs. 
Find the number of runs scored by each of them. 

(ii) Reduce to a recurring decimal. ^ 

Gr. Three eoual srlasses are filled with a mixture of aoirits a 

]siit££iJSMj^S^31 t h u d . 4 . ^ t TTTBfc co nt^tott of 

Le^tl|reeglfM|s kre poured into a S) 0 gle vesielj what n the propoirtfo a 
''^irit to w^ih It y " ' 

i (i} Find by practice, or otherwise^ the price 20 bags of potatoes, 
eaCTCOtttaiysog 2 nms. 1 ar. 10 ch. at R5. 50. 4p. per maund. j 
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4 boiMe to ir fM fi486o^ fliMeby lokiag 19 per 
cent. £ leUe it- to C at a pii^ i|bleh Wild have eiven A • profit of 
17 per cent. Flnd^gaitt'^ 

> < 7 ^ If 4* men can motr a fi<ld 4I ifp. acres in 8| da^s of 10 houia 

cafib, how many aciMS<iHui I? bicn mow m‘50 days of 8 hours each 1 

f AWtiohal Pafbr. 

*K. 

x« Euh€r^ Extract the wjuare root-of f- uptto fire places of'dacitnalsa 

Or^ Calculate by the contracted method the value of 0*34 <207 xo*oie'iQC 
'Vp to fi^^ecimal figur^ 

Iwivrv Find the value of 

X*4 -3 4* 5*4* 

correct to four places of decimalfc 

Or^ When is a decimal said to be correct to the first place ? 

ExpreM X g* 6 dg. as a decimal of 2 kilogrammes correct to the third 
place of decimalSf 


II. UNIVERSITY OF Mi^DRAS ENTRANCE PAPERS. 

■ % 

1888. 

IS"» T''^T“V Tf~T V'S'V fv 

3. Multiply 41 *36$ <4 by *0019y expressing the reiult as a dedmal 
and find the value of *3l7i of £im 4s, - *03288 of £2, 6s* 3^^ 


4* Find by any method the cost of 79 ca. 17 m. 5 v. 25 paL of salt 
at Rax. Xoo. 8>^.per candy. 

5# The cost of rice lor a family of 2 adults and 3 children from January 
1st, 18891 to December ixth, 1889, both da>s inclusive, during Which time 
rice was sellbg at 15*4 seers per rupee, was 70. What will be the 
cost of rice lor a family ot 3 adults and 5 cmldren fiom December 19th, 
1889, to May iith, 1890, both days inclusive, jf^suming that the price ot 
rice will be 147 seers per rupee, and atiuming also that the quantity 
required per da*y by each adult is the*;a 4 me in both Cfses and that in 
both cases the quantity required by a chiM is two-fil^ of the quantity 
required by an adult ? I 

6. On what sum due I year 4 months heice does the true discount 
aihonat to jfioo. iSs. 9fil, simple intereat beiim reckontd at 4} per cenua 
'piir annum ? f 

.7* How much 3 per cent Stock must a pfrson sell when the selling 
price is 91, in order that by investing the p^eeda in the 4}'per cents at 
il3f he may derive from the investment an aujbual income of 6:9817. 8a., 
after paying income-tax at the rate of 5 piea pSr rupee ? * 





AKITHMSTIC 


8. A and B cim do a piece of work in lo days, B and C in 15 days, 

and C and A in 20. days. They all wodc at it tor 6 days ; then A leaves, 
and B and Cgo on together for 4 days more. then leaves^ how long 

will C take to complete the work 7 

9, In a certain year the totaromount receive by a. railway company 
for the carriage of passengers was R27510CO. Of this aom 6 per cent was 
contributed by first class passengers, 5 per cent by second class, and the 
remainder by third class. The lares were 18, 6, and ij pies per mile for 
first, second and third class passengers respectively. Assuming that the 
average distance travelled by each third class passenger was 36 miles, and 
the average distance travelled by each passenger of the other classes was 
160 miles, find the total number of passengers carried daring the yCar. 

XO. The length of a rectacgular field is twice its breadth. If the rent 
of the field at 3. 7j. 6^. an acre is ;£i5i. 17J* find the cost of 
surrounding it with a fence at per yard. 

11. Extract the cube root of 9 to five decimal places. 


1890. 


I. Reduce 2x49908480 sq. inches to acres, etc. If this is the area of a 
rectangle the length of which is 5 m. 7 fur. 5 p. i fU 6 in., find its breadth. 


2. Simplify 


183 5 ^ 5468 ^ 147 
2202 12303 ^441 


-3f 


6g5,, -04 

55 ^1-28574’ 


3. Find the value of 237 candies 17 maunds 6 viss at R4X00. lo. 4^. 
per candy. 

4. 300 coolies are set to build a tank-bund. In 14 weeks they have 
done tV of the w<Wk .when rain stops the work for 4 weeks and washes 
away f of what they have done. At the end of the time the work is 
resumed with only 250 coolies. In what time from the commencement 
will the work be finished ? 


5. Find the amount of R'5859375 lor 3 years at 4^ per cent, per 
annui% reckoning compound interest. 

6. Explain the difference between discount and interest. If the dis¬ 
count on ;£2830. 155. 7 ia\ be equal to the simple interest on ;^2784. 6 d* 

for the same time, find the time, the rate oi interest being 5 per cent, per 
annum. 


7. A person invests ;f 34 S 39 tn the 3 per cents, at 87. After receiving 
one year’s dividend he sells out at 89 He then invests whole in 
Railway stock, paying 5 put cent., at 1x5. What will the difference in his 
income be ? 

a 

8. A cistern xo ft. 6 in. long by 7 ft. 6 in. wide by 3 ft. 4 in. high is' 
lined inside with lead, 7 lb. of which cover a square foot. Find the 
^eight of the lead and its cost at 53;. 4//. psr cwr. 

' 9. A cask contains x6 gallons of spirit Two gallons are drawn off 
and the cask filled up with water. Two gallons^ are j^ain drawn of! and 
the cask filled up as before. This is done a third time. Compare the 
quantities of spirit and water remaining in the cask. 

la find ihe»square root of 37974983^*583241. 
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189L 

' - * • * 

3 . Subtfact 13 times R17. 6 a. up. from 17 times R13. 6 a. up. 

3. R3]o. 30. jp. are to be divided aso^ong 193 peisons, two of whom 
receive Rs eecbf and ten R3 each. ’ *j.'tie others receive equal shares. 
Find the value ot each share. 


4. Find the valje of- 




X 3 i 


» j. 




ffT + »V 


and simplify (without reduction to vidgat fractions if you can) 

2*03 + I345+27*34+ 


5* How long will it take to walk round a square field 14 acres i rcod 
24 poles iu extent at the rate of 3 miles an hour / 

^6. Find the cost of white-washing a room 22} ft. by 12 ft and^ ii ft 
high, at one anna per square yard^ making allowance for four windows 
each 4 It X2 t ft and two doors each 8| ft X4 ft Find also the cost oi a 
carpet for the same room with 3 ft. border all round the carpet, costing 
ft4 per square yard and the border per square yard. 

7. Find the compound interest on ^^3143- 6 r. 8 d. for 3 years at 
3 per cent per annum. 


8. A cistern can be filled by three pipes in 30, 40 and 60 minutes 
respectiTely, and emptied by an escape pipe in half an hour. The three 
taps are turned on at noon, but the escape pipe is at the same time 
accidentally left open and not closed for a quarter of an hour. At what 
time will tiiie cistern be full ? 


.9. I purchase 16 lb. of tea at li. 7/f. per lb., li at 2r. 2</. and 17 at 
IS , 8 d , Seven pounds of the mixture becoming spoiled have to be sold at 
a low price, but by selling haU the remainder at 2r. 4</. per lb and the 
other half at 2s, I eventually make a profit of 25 per cent, on the 

original outlay. At what price per pound was the spoiled tea sold ? 

10. A person invests a sum of money in the 4 per cents, at 102. When 
they have risen to 204, be transfers I 46 coo stock to another investment 
paying 5 per cent, of which the shares are at 120. When the 4 per cents, 
fall to par. be transfers the remainder to the 5 per cents, which are still at 
the same price and now finds his income R2S more per annum than it was 
at firsU What was the sum originally invested ? 


1802. 


3. Simplify 


»of off + 


3 - Find the value of *0416 of ;f3J, js. (Wl - -0345 of £^2. ly, i\d. ; 
and express R37i« 2a, 6/. as the decimal ofi lakh oi rupees. 

4. Find by any method the cost of making a road 37 nu 6 f. 31 p. 3 y^. 
long at R 1785. 3<^ 4/. per mile. 

5. Find the present value of £4Sz»^ 6s. lojc/. due three years hence at 
5 per cent, per annum compound interest. 


6 . Extract the tqaare root oi 13*697142031235 to six pfaees of.dectmais. 
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7» The animal rainfall of a fiatilct la 497 Uuibei* Anomiog that the 
fall it distributed umformly over thS diatrietf gad that a cubic foot of 
water weight 6a*5 lb. find the Wti^t in toaa of rain thgt hdlt through¬ 
out the year on a square mile* . 

8. When exchange it rr. rupee, a Madras bookseller sends 

to a London publisher a Mil ior 104 in ^y*^ent of books ordered. Frei^t 
and landing charges amount to ^37. 8a. The publisher allows the book- 
ssller discount at the rate of 35 per cent, on the published price* and the 
latter sells the books at the rate of xo| uinas per shllliiig of the publiriked 
price. Find how much he gains On the trausaetion. 

9i In the year iSgt* the cost of rice for a family of a adults and 4 children 
was R86. 70. op. In that year rice sold at xi*2 seers per rupee* and each 
child received two-fifths of the amount given to an adult. Anuming that 
in 1893 the ptice of rice will be 13*5 seers per rupee* what will be the cost 
of rice for the same family from January $ to August ll, both days inclu¬ 
sive, if the allowance of each adult be increased by one-fourth and the 
allowance of each child be three-sevenths of that of an adult ? 

la The capital of a railway company amounts to Rx8,9o,00,000 of 
which one-fourth is 5 per cent preference stock an 1 one-third 44 per cent, 
preference stock. In a certain year the receipts are Ri,8i,50,000, and 
the working expenses amount to 55 per cent, or the receipiF. Of the net 
receipts R5,40,000 are addded to the reserve fund, and the retmiinder, after 
paying dividend on the preference stock, is divided among the ordinary 
shareholders. What rate of interest will they receive 7 

XI. In the ten years from 1871 to 1881 the population of a country 
increased at the rate of 9*5 per cent, and in the ten years from 1881 to 
xSpx the rate of increase was 10*5 per cent If the population in i$gt 
was 31,023,759, find what it was in 1871. 


1894. 




3. Find the value of 2^)4752 of £2, 2S. lA - 1*734375 oi £t* 6r< 8(/. 

4. Find by any method the value of 59 ca. 14 m. 7 v* ^27 pal. of salt 
at K26. lou. 8p. per candy. 


5. In a certain year the produce of a tea-estate was sold in London at 
an average rate of 9}^. per lb., and the amount realised was remitted at 
an average rate of exchange of ir. 2\d, per rupee. In the following year 
the average price realised was only 8{*/. per lb , bat the quantity sold 
exceeded by 12) per cent, the quantity sold in the previous year and the 
^verage rate of exchange at which remittances were made fell to is* 

Ik in this year the total amount realised from sales in London was RX05000, 
find how much was realised in the previous year. ^ 

6. A sum of money was invested lot four years, interest payable an¬ 
nually The rate of interest was 5 per cent per amvnn for the first two 
years and 4 per cent, per annum for the last two ; and the amount at the 
eqd of foux years was ^1,164. lox. What was the sum invested ? . 
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7* lee is manufactured lor pies per lb. and sold at 6 pies per lb. 

Of the total quantity made ooe^balf ii kept lot sale at the iactoryf ane the 

remainder sent to branch shopa The loss from melting is laf per cent. 

in the ease of the former aim 25 per cent in the latter ; and the agents at 

the branch shops receive commission at the rate of 15 per cent, on the 

price of every pound sold by them. Find the profit on every ton of ice 

manufactured* , 

' * 

8. Two persons* ^ and set out together on a journey. They 
w^ed at the rate of 3 miles an hour ; and after they had proceeded for 
thiee quarters of a mile« ^ returned* walking at the same rate* to the 
place of starting. Here he was detained three quarters of an hour. Set¬ 
ting out again he overtook At who bad been walking all the time* at the 
end of 2\ hours from the second time of starting. At what rate did he 
walk ? 

9- A person sold 25 Bonk df Madras shares and invested the proceeds 
in the Government 3^ cents when they were at premium. If his 
net annual income from the investment* after paying income-tax at th'- 
rate of SP* in the rupee* be Rhyd. 9a.* find the price at which he sold each 
of his bank shares. 

la In the year 1891 the population of a country was 35640000 and 
there were 1025 females to every loco miles. Of the total population 
7*5 per cent could read and write* but of the females c-nly i per cem. 
could do so. Find what percentage of males could read and write. 

iz. Extract the square root of 81*13183159704x01 to seven places of 
decimala. 


1896. 

^ WI tloLAzl. 

l + l(#-4)-f oll|^ ‘ 

3. Find the value of '04i96i-r '396» expressirg the result as a decimiU 

^4. Find the value of 97 miles 5 furlongs 170 yards of wire at R34« 
6a. per mile. 

5» ' When iron was at £2* 141. 2di per ton and the rupee at is, 7^il* 
the cost of ifiyieg a railway with iron rails weighing 50 lbs, per yard was 
R278,250. Find what will be the cost of relaying it with steel rails 
weighing 75 lbs. per yard* when the price of steel is £2* 17^* 
and the rupee is at u. ili/. 

6. The reservoir from which a certain (^ty draws its water supply has 
a surface area of 2\ square miles. If the city has a population of 450*000, 
and if the average daily supply is at the rate of 20 gallons to each 
inhabitant* find what must be the average idepth of the reservoir so that 
when full it may contain a year’s supply. (l^allon=277*274 cubic inches, 
and a year =: 36$ days.) ^ « 

7« Find what sum will amount to ;f669.fxor. 3!^. in 2 years at 3I per 
cent compound interest * payable'annually, i 

& The capital of a certain railway is 27t lakhs of ruj^s in shares of 
R500 each, fully paid up. The gross rcc^Upts in a certain year amounted 
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to lakhs, and Ihe working axpenae* amounted to 48*4 per cent, of the 
gross receipts* Of the net receipts the sum of Ri 3 _i» 4 ^ 
the reserve fund and the remainder went to pay dividend. Find the 
amount of dividend received by a person holding 150O shares, after deduct¬ 
ing income-tax at the rate of 5/* ]^r rupee* 

9. Rupee silver is an alloy consisting of il parts of silver to i part of 
copper, and the weight of 1 rupee is x8o groins. If the price of silver is 
2r. 6 iL per oz. iroy, the price of copper 3J(/. per lb. troy, and if the rate of 
exchange is is» per rupee, find the total value in rupees ot the silver 
and copper required for coining a lakh of rupees* 

10. A merchant pays a lakh of rupees for a season’s goods- He marks 
the goods 25 p>er cent, over prime cost, and from what he sells at this rate 
realises R112,500. At the end of iha season he sells the remaining goods 
at reduced rates, one half at a reduction of 25 per cent, on the former 
prices, one quarter at a reduction of 50 per cent, and the remainder at a 
quarter of the former prices. If the expenses of the business amount to^ 12 
per cent, of the sale receipts, what is his rate profit on the transactions 
of the season ? 

II* Find the dimensions of a cubical cistern having the same capacity 
as a tank 31 feet 6 inches long, 21 feet broad and I foot 9 inches deep. 


1S86. 


2 * 


Simpiity s 

» 11 




5*-2r 


Prove that any number of pies can be expressed as thousandths of 
a rupee by multiplying the number by 5 adding to the product ^ of 
itself. Apply this rule to express 6a. 9/. as the decimal of a rupee, and 
verify the correctness of your result, obtaining it in another way. Find 
the value of 00x2375 of a lakh of rupees. 

4^ Find by any method Ihe cost of constructing a railway 329 miles 
5 fur5i76 yds. long at R77»386, 132. 4/. per mile. 

5. A contractor undertook to finish a certain piece of work in 150 days. 
He employed 20 men, 30 women and 75 children ; b^t at*the end of 60 
days, finding that only one-fourth of the work was done, he dismissed all 
the women and 50 of the children and employed more men* The work 
was then finished c days before the stipulated time. Assuming that % men 
could do as much as 5 women, and 2 women as much as 3 children, find 
‘ how many additional men were employed. 


6. Find the present value of Rn 15. IS®* 9 A * yews hence at 
3) per cent, per annum compound interest. 

7. How much per cent, stock of 109} must a person sell in order 
'lhat by investing the proceeds in 3 per cant, stock at 103^ he may derive 
from the ihvestment an annual income of R6825* 8a., after paying income- 
tax at the rate of 5 pies in the rupee ? 

8. A grocer imports sugar at 15A 4^. per cwt, the cost of which he 
ocmits when exchange is at the rate of u. 2 per rupee. Freight and 
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landing charges ftmount to R)8. 6a. per torii and import duty at the rate 
of loo. 6 p. per cwt has also to be paid. • At what rate per luaund of 25 lb. 
must the grocex sell the sugar so as to gain 12 per cent, on his total outlay ? 

9., In a certain year the total value of the exports from the ^ Presidency 
ofi^Madras showed an increase of 12*5 per cent, as compared with the total 
value of the exports for the previous year. Of the various items of export, 
coffee which in the first of these two years represented 13'S9 of 

the total value of the export, showed an increase of 7*5 per cent. What 
percentage did coflE^e represent of the total value of the exports in the 
second of the two years ? 

la In a certain year the quantity of wheat raised in a country was 
54,000,000 bushels. Of this one-third was available for export at K2. 4a. 
per bushel. In the following, year the acreage under wheat showed an 
increase of ao per cent, but the yield per acre was only three-fourths of 
what it was in the previous year, and of the total quantity of wheat raised 
ohly one-fourtb was available for export. If the value of the wheat ex¬ 
ported in this year was lOl j lakhs of rupees less than in the previous year, 
what was the export price of wheat per bushel ? 

11. Extract the square root of 4985*067295890281 to 6 places of 
decimals. 


1897. 

f of 2 |-| o f ^ 4i "3l 
f ofaii of i^-i^ 

3. Find the value of *875 of R4. 5fl. 4/- + *859375 of ftt. 5^- 
*5^46 of ft3. lo. 6/- 


2. Simplify 


4A“ 


4. Find by any method the value of 21 ions 17 cwt. 2 qr. 23 Ib. of 
coffee at Ri 547* 4a. 8/. per ton. 

5 - When the price of grain is il measures per rupee, the cost ot grain 
for 24 ponies for 31 days is R182. 2a, Assuming that 5 horses require as 
much as 8 ponies, find the cost of grain for 25 horses lor 6 weeks when 
the price is loj measures per rupee. 


6. The interest on a certain sum of money for 3 months at 5 per cent, 
per annum exceeds the true dhcount on the same sum due 3 months hence 
at the same fate of interest by iia. 3p. Find the sum. 

7. A person holding sixty R500 shares in a concern which paid 
dividend at the rate of 5 per cent, per annum, sold out when the shares were 
at R625 and invested half the proceeds in 3I per cent. Government paper 
at 105. With the other half be bought a house, i^or which he received on 
annual rental of R1920, subject to a Oedaction of 4a. 3^. pet rupee lor 
repairs and taxes. Find the alteration in his annual income. 


8. 50 men, 100 women and 150 childieiW working for a certain time on 

a tankibund earn together RliHl. 40. If ^he wages of a man, a woman 
and a child 6040., 20. 6 p. and lo. 6/. pec day, respectively, find hou^ 
much is earned on the whole by each man, s^man and child. 

I 

9* A merchadt buys a quantity of tea at in average rate of Z2a. Op. per 
Ibb He assorts the tea into three kinds, which he sells at Ri. 20., 140* 
and 9a. per lb« respectively. If in the procett of assortment 2} per cent. 



400 


ARITHMETIC 


of the tea is lost, and if of what remains 36 pdr cent* is of the dearest kind 
and 24 per cent of the cheapest Qod the merchant’s gain per cent on the 
transaction* 

• 

ra A merchant in Madras owes 12,370 marks to a merchant in 
Hamburg. If exchange cn Hamburg is at rate of 1 *32 marks pei^rapee, 
while exchange on London is at the rate ol is. per rupee, and the 
exchange between London and Hamburg is 20*45 marks per pound sterling, 
find, to the nearest pie, how much the merchant will gain by remitting 
through London instead of direct 

XI. The length of a field containing 81 ac. 3 ro. 8$ sq. po. 3J sq. yds. 
is twice its breadth. Find the length ot the field. 


1898. 


2. Simplify 





(44+3i)-5-l3i-*-2irl 
3* Find the value of *11481 of R9, 13a, 6 p* and express the difference 
between of R37. 13a. 4^. and H of R37. 20. as the decimal of Rso. 

4 * Find the cost of paving a rectangular area 35 feet g inches long and 
23 feet 6 inches broad at the rate of R5. 13a. 6/. per square yard. 


5. Two watches, one of which gained at the rate of i minute 54*6 
seconds and the other lost at the race of i minute 53*8 seconds daily, were 
set correctly at no(m on the ist of January, 1895. When did the watches 
next indicate the same time and what time did each indicate ? 


6. Find what sum will amount to R7364. xoo. 9/. in two years at 3^ 
per cent per annum compound interest. 

7. A person invested Ri6,500 in 3$ per cent Government paper at 
96^, and an equal sum in bank shares ol the nominal value of R500 each. 
If, when the bank is paying dividend at the rate of R50 per share, bis 
annual income from the bank shares exceeds his annual income from the 
Government paper by R87. 8a., find what he paid for each ot his bank 
shares. 

A merchant at Madras imports 600 tons of English coal, the price 
of which at the pit mouth is 121. 6 d, per ton. The cost price of cairiage 
and freight to Madras amounts to i6r. per ton and the landing 
charges amount to R3 ja. 4^. per ton. If the merchant remits the price 
of the coal and the cost of carriage and freight to Madras when the ex¬ 
change is at the rate of ii. sUd, per rupee, at what price per maund of 
82f lb avoirdupois mu^t he sell the coal in Madras in order that he may 
gain R325S on the transaction ? 

9. In 1895 the working expenses of a certain railway amounted to 
50*8 per cent, of the gross earnings, and the net earnings to 4*41 per cent, 
of the total capital expenditure. In the same year the working expensea 
of another railway amounted to 54*9 per cent of the gross earnbgs and 
*-'the net earnings to 5^23 per cent of the total capital expenditure. If 
the total capital expenditure on the former railway was 1222^3 bkhs of 
rupees and if the gross earnings of the latter were four-filths of the gross 
earnings of the former, what was the total capital expenditure on the 
Uttci ? ' 
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JO. lo a certain year 2*5 per cent cf the articles given out for delivery 
from post offices in the Presidency of Madras were returned undelivered. 
Next year there was an increase of 7*5 tn ihe number of articles given out 
lor delivery and an increase of 10*5 per cent, in the number of articles 
returned undelivered. If in this year .tjte number of such articles was 
*95P*76» find hew many ariicles were given out for delivery in each year. 

IX. Extract the cube root of 1754 *^ 999 ^^ to places of decimals. 


1808. 


2« Simplify 


\ of of 

+ -iV) ‘ 5f+7r 


3. Divide ^003922130575 by *047729 ; and find the value of 2-oi376 
of ft;. 14a. 3/. 

4. Find by any method the value of 19 cds. 17 mUs. 5 v. 25 pals, of 
sugar at R58. 50. 4^. per candy. 


S« Find to the nearest pie the amount of R1750 for 3 years, reckon¬ 
ing compound interest at 3^ per cent, per annum. 

6. A person invested a sum of money in 3 per cent. Government 
paper at 91I, and when the price rose to he sold out and invested the 
amount realised in the 4 p;:r cents, at lor^. If from this investment he 
derives an annual income of K2727. la. 4/. after paying inoome-tax at 
the rate of 5 pies in the rupee, find what sum he invested in the 3 per 
ctnts. 


7. A person A sets out from a place P to walk to a place Q. A 
quarter of an hour later a second person B sets out fron P to walk to Q, 
but after walking half a mile returns to P, where he is detained 10 minutes. 
Again setting out from P he reaches Q 5 niinutes after A. If A walks 
throughout at the rate of 3 miles an hour and B at the rate of 4 miles an 
hour, find the distance between P and Q. 

S. In a certain year the total number of passengers carried on a 
railway was 12976200 and the receipts irom the pa&stngcr traffic amount¬ 
ed to 45 lakhs of rupees. Of this sum I'6 per ctm. was contributed by 
first class passengers, 4 per cent, by second, and the remainder by third* 
If the fares for first, second and third class passengers were 12 pies, 4 
pies and if pies per mile respectively, while the average distance iravcUeo 
by each first class passenger was 60 miles, and the average distance 
travelled by each second clabS passenger was 40 miles, find what was the 
average distance travelled by each third class passenger. 

9. A coffee merchant in India buys coffee for shipment to England, 
for which he pays on the average ft it. r5a. 3;>. per maund of 25 lb. 
The process of curing reduces the weight of the coffee 10 per cent, and 
for carriage, curing and freight the merclmnt has to pay at the rate of 
ft6o per ton of cured coffee. If the coffee "is sold in England at the 
rate_ of 922. Sdl per cwt. and if the amount realised irom the sale of it ia 
remitted when exchange is u. 4</. per rupee, find the merchant’s gain 
ptr cent on his outlay. 

10* In a certain country the number of males who can read and write 
exceeds the number of females who can do so by 2459600. If the total 

*C. A. 26 
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iecnale population is to the total male population as 1035 to iooo» and if 
*S out of every loo males and 1 out ol every loo females can read and 
write, find the total population oilhe country. 

11. Find the edge of a cubical cutern having the same capacity as a 
rectangular cistern 14 feet 7 inbhes long, 12 leet 3 inches broad and 
3 lect 9 inches deep. 


1900. 


2 . 


Express 


+ *5 


l« + 2f 


as a simple fraction in its 


lowest terms. 


3. Find the value of *094921875 of R13. 5a. 4^.1 and express R21. 
13a. 9^. as the decimal of a lakh of rupees. 

4. Find the cost of repairing a road 27 miles 6 furlongs 196 yards long 
at R1786. 52. 8/. per mile. 

5. When the price of grain was zo} measures per rupee the cost of 
grain for 6 horses and 12 ponies for 6 weeks was ^282. 102. Assuming 
that the daily allowance for a pony was two-thirds of the daily allowance 
for a horse, find what will be the cost of grain for 12 horses and 6 ponies 
for the months of April, May and June ii the price during that period is 
9} measures per rupee and the daily allowance for a horse and a pony are 
the same as before. 


6- Find the present worth of ftS45, 11a. 8/. due 2 years hence at 
4 ptr cent, per annum compound interest. 

7, A sum of money is made up of rupees, half rupees, quarter rupees 
and two-anna pieces. The number ot rupees is ten times the number of 
half rupees, six times the number ol quarter rupees and eight times the 
number oi two-anna pieces, and the value of the rupees exceeds the value 
ol all the other coins by ^428. Sa. What is the sum ? 

8|| A merchant imports sugar at 171. 11^. per cwt., the cost of which 
he remtts when exchange is at the rate of ij. per rupee. Freight 
and landing charges amount to R37. Ha. per ton and import duty at the 
rate of 82. Hp, per cwt. has also to be paid. If the merchant sells the 
sugar at the rate ot R3. i40> per maund of 25 lb., find how much he 
gains per cent on his total outlay. 

9, The capital of a spinning company amounts to 15 lakhs of rupees 
in shares of R50 each, fully paid up. The gross value of the goods 
roanutactured in a certain year was 31 -25 lakhs ol rupees and the net profits 
amounted to 4 per cent of this. If at the end of the year the sum of half 
a lakh of rupees was placed in the reserve fund and the remainder of the 
profits was distributed among the shareholder?, find what rate of interest 
^was received by a shareholder who at the beginning ol the year bought 
shares at R62. 8a. each. 

^o. In two successive years the working expenses Qf a certain railway 
amounted to 48*25 per cent, and 47*1 per cent, ol the gross receipts fur 
these years respectively. It the nee receipts loj the second ol die two 
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years showed an increase of 3*5 per cent, on the net receipts for the first, 
find what was the rate of increase per cent, in the gross receipts. 

IT. A rectangular cistern has a capacity of one million gallons. The 
length of the cistern in twice its breadth and its depth is 7 feet 6 inches. 
Taking a gallon to be 277*274 cubic inches, find to the nearest inch the 
length of the cistern. 


1001 . 

1. The gross earnings of a certain railway company during the first six 

months of the year 1899 were as follows : January, RiX34d67. 13a. ; 

February, R1098763. loa. ii/. ; March, R1109835. 6a, gp. ; April, 
R1148239. 2a. 6p, ;'May. R1132470. 15a. &p ; June, R1087493. 12a. 7X 
Find (1) the gross earnings for these six months, (2) the average daily 
earnings* 

2. Reduce to its simplest form the expression 

• } + X (I “_?J_ ^ \ 7 K 

Jotif-Jolif 

3. ^ Find the value of *018984375 of R66. roa. Sp. and multiply 
*04657 by 9J4> expressing the result as a decimal. 

4. Find by any method the value of 179 cds. 13 mJs. 7 v. 33 pals, of 
•salt at R23. 5a. 4/>. per candy. 

5. During a certain period the yield of a tea estate containing 1S7 ac. 

I ro. 28 po. was at the rate of 375 lb. per acre per annum, and the average 
price realised lor the tea produced was 75(/. per lb. During the same 
period the yield of another estate containing 257 ac. i 10. 660 sq. yds. was 
at the rale of 300 lb. per acre per anaum, and the average price realised 
was Sid, per lb* II the value of the tea produced un the former estate 
during the period in question wms R20,4S2 8a., and it the average rare 
of exchange^ Was Ihe same in bolh cases, wbiit was the value of the tea 
produced on the latter estate ? ^ 

6. If the interest oil R1368. 122. for 45 days is RS* * 4 ^* 6/., what is 
the rate per cent, ptir annum (3')5 days) ? 

7. A person owned houte property yielding a rental of R1750 pet 
mensem, of which he had to ^pu-nd 37 J per cent, on repairs, managemeni, 
taxes, etc. He sold the property, realising RsbSJSo which he invested 
in 3J per cent. Government paper at 96}. Il he has to pay income-tax at 
the rate of 5 pies in the rupei; on the interest derived from the investineni, 
find the alteration in his clear annual income. 

8. A merchant wishing to clear out his old stock sold one lot of goods 
at a reduction of 12^ per cent., another at a reduction of 25 per cent, and 
a third at a reduction of 50 per cent, on the usual prices. He realised 
R682. 8a., R1012. 8a. and R450 for these lots respectively, and found 
that on the whole he had a loss of 2) per cent, on the price paid by him 
for the goods. What would he have lost or gilned per cent, if he had sold 
all goods at a reduction of 20 per cent, on the usual prices ? 

9. In a certain year three-eighths of^ the quantity of wheat raised in a 
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country was exported at Ra 6a, per busbeL In the following year the 
acreage under wheat showed an increase of per cent-, but the yield per 
acre was only five-sixths of what it was in the former year, and of the total 
amount of wheat raised only one-third was exported. If the value of tbi&. 
at Ra. 8a. p^r bushel was 375 lakhs of rupees, find the value of the.wheD; 
exported in the first of the two ytfars. 

10. A merchant in Madras owing >^398. 5 j. gef, to a merchant iu 
London, finds that by remitting throucb Paris, instead of direct, he can 
save Rs8. 8a. If exchangt^ between Madras and Paris is at the rate of 
171 francs per rupee and exchange between Paris and London at the ra:<> 
of 25*2 francs per find the rate of exchange between London and 
Madras. 

11. Extract the square root of 822655*9x9424554.1 to five places of 
decimals. [The lemaiLdcr must be written down.] 


III. UNIVERSITY OF BOMBAY. ENTRANCE PAPERS. 

1878. 

2. Seven men find a lump of gold weighing 13 lb. 7j oz. Troy, 
What will be each man’s share^ supposing gold to bo worth £3, tjs, Xo|'.^ 
per ounce ? 

2. Simplify :— 



Find the value of :— 

* 3^7 of IJJ. 3d +6J of 42 a( 7J. H^d. +Vr !<*• 

S What is the length of the edge of a cubical cistern which contains 
uch as a rectangular one whose edges are 154 ft. li in., jo ft. 7 ;a. 
and 53 it. i in ? 

5. In 1S61 three towns had populations of 17650, 19600, 18760, 
respectively. In 1871 the populati^m ot the first had decreased 18 per 
cent., that of the second had increased 21 per cent., while the population 
of the third had increased by 4690 ; find the change per cent, in the 
]}opulatioa of the third town. 

6* A bankrupt has goods woith R9750 ; and had they realised their 
full value, his creditors would have receive*! 13a, in the rupee ; but {th? 
were sold at 17-5 per cent, and the remainder at 23 75 per cent, below 
their value. What sum did the goods fetch, and what dividend was paid ? 

i 7. What sum will amount 10^^1,591. 13s, 2'l6^. in 3 years at com¬ 
pound interest ; the interest for the first, second and third years being j, 
2 and I per cent respectively ? ^ 

& Find the true discount on ;^3,75o due two years hence at 44 ptr 

cenu 
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9 * 4 earn as much in a day as 7 woinen» and one woman as 

much as a boys, and ii 6 ment lo womev and 14 boys vorking together 
lor 8 days earn £22^ what will be the earnings of 8 men and 6 women 
working together for 10 days ? 

10. A person having a certain sum of money to invest, finds that 
an investment in a railway stock b:;ariDg 5 percent, interest at X17^ 
will yield him £2g more annually than an investment in the 3 per cents. 
At How much money has he to invest 7 


1 S 79 - 80 . 

1. Add the following numbers ;—Eighty-four thousand three hundred 
and oce ; nine hundred and thirty-three thousand ; lorty-sevtn millions 
^ix thousand three hundred ; and subtract from the result two millions 
eighty-one thousand and eighty. 

2. Explain the terms measure^ common measute and greatest common 
measure^ and prove that every common measure of dividend and divisor 
is a measure ol the /fcmainder. 

3 Find the value of '45 of £u y gd* +’2j7 of j^il. +* 3*25 

£ 5 - 

4. Find the value of ~—| + and also of 2 + 5 - \z 

it + i 9i 

5. If by selling wine at R6 per gallon I lose 25 per cent, at what 
price must I sell it to gain 25 per cent. ? 

6. A person borrows j^i30 on the 5th of March, and pays back 
j^l32. lox. td. on the iSth October ; find the rate of interest charged. 


188081. 

1. Simplify tbe following expressions :— 

I / 4*^ X 2 2 

a-)-; - . X2>-^ ; and add together the results. 

4.J. \ 5’34‘3 »75 ; 

Iff ^ 

2. Three boys agree to start together and run, until all come to¬ 
gether again, rouno a circular court r; yards in circumference. One runs 
at the late of six, the second seven, and the third eight, miles an hour. In 
how many seconds will the race end ? 

3. If three soldiers or 10 coolies can dig 155 cub'c feet ol earth in 
5 days, how many coolies must be tm ployed to assist 7 soldiers in remov¬ 
ing 6m cubic feet of earth so as to get it done in 4 days 7 

4. In what time will Ra,250 amount to £^2,565 at 7 per cent, per 

annum ? • 

5. A merchant sells a lakh of rupees out of the four per cents, at x 5 
discount, and invests the piocceds while exchange is at 7 s. id in the three 
per cent, consols at 90. What income does he derive thereftom ? 
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1881 - 82 . 

r 

T. If the incotne-tax he ^eL in the pound in the first half of the year^ 
and in the second, what is the net ioeome of a gentleman whose gross 
annual receipts are £i»S42, los, td. ? 

2, A passenger train going 41 miles an hour, and 431 feet long, over* 
takes a goods train on a parallel line of raiU. The goods train is going 
28 miles an hour, and is 7 (3 fed long. How long does the passenger train 
take in parsing the other ? 

3. Find the co«t of painting ihe outside of a cubical box whose edge 
is 3*5 feet, at I 3 shillings per square yard. 

4 * A person invests R48.oia in the 4 per cents, at 80, and at the end 
of each year invests the dividend, which becomes due, in the same stock : 
supposing the funds to remain at 80 for 3 years, find his dividend at the 
end of the thiid year. 

5. Define discount. If ihe discount on R2,26i * 5-4 dtie at the end 

a year and a half be R128, what is the rate oi interest ? 

6, Find the square root of and the cube roof of 423564*751. 


1882-83. 

1. Find the value of ;^*S90875, and reduce XI poles 4 yards 4^ inches 
to the decimal of one mile. 

2. A railway passrmger counts the telegraph posts on the line as he 
passes them. If they are 58 yards apait and the train is going 48 miles^ 
per hour, bow many will he pass per minute ? 

3. Three men can do as much work as five boys ; the wages of three 
boyfa are equal 10 those ot two men. A work on which 40 boys and 15 
men are employed takes 8 weeks and costs ;^350 ; how long would it take 
it 2d%^oy5 and 20 men were employed, and how much would it cost ? 

4 What sum will amount to 15?. lij^, in 6 years at 4} percent, 

simple interest ? 

5. The sides of two squares contain 77 yards I foot 9 inches and 7 
yards 2 leet 4 inches respectively ; find the side of a square whose area i» 
equal to the sum of the areas oi the two squares. 

188S-84. 

1. (a) Express in figures :—Sixteen billion, seventy-five million, forty 
thousand and two. 

• ( 5 ) Simplify the expression— 

vi?+iv/■ Vi^+iV 

(() Find the value of 375 ot Sf. 6 ^f+S '05 of is. %d.+S'oj 
of 7 J. 6 d, + 3 ’135 of £z. IS. id. 




BOMBAY ENTRANCE PAPERS 


407 


2> At the examination of a school of the children were presented in 
the 6th fatandardy | in the 5th standard, i in the 4th, i in the Sidy i in the 
andy and the remainder X07 in the 1st standard ; how many were presented 
altogethery and how many in each ot the other standards ? 

3. In a bicycle race of two miles over a circular course of l furlong, 
the winner in his last round overtook the second at a point in his fifteenth 
round. Their paces were as 159 to 149. At what distance was this point 
Irom the winning post ? 

4« Find the expenses of an excursion, which includes 5782 miles oi 
railway at Id per mite, 517 miles of carriage at loj^. per mile, 57 days of 
hotel keep at 145. 3d per day, allowing 5 guineas for extras. 

5. Divide 1*04 by *000078125 and prove your result by vulgar frac¬ 
tions. Find the square root ot 8058*3025 and the cube root oi 753*571- 

^ 1884-86. 

1. Reduce to vulgar fraction'428571. Divide 301*6 by 416. Find 
the value of -475 of + *42 of £2, 17s. gd 

2. A merchant buys 1260 maunds of corn, one-fifth of which he sells 
at a gain of 5 per cent, one-third at a gain of S per cent., and the remain- 
dtx at a gain ot 12 per cent If he had sold the whole at a gain of 10 per 
cent., he would have obtained /22. 135* more. What was the cost price* 
per maund ? 

3. A room, 10 ft. 6 in. high, 22 ft long and 14 ft. broai, is painted 
up to one-third of the height and the remaining two-thirds papered. The 
painting is charged at J^d pe r square yard, the paper costs 5;. 2d per 
square yard, and the work oi papering is charged at 2d per square 
yard. How much will the whole cost amount to ? 

4» A person sells out ^£3850 four per cent stock at 104 and invests 
the proceeds in another stock at 143, If the dividend or this be 5* per 
Cent, what will be the change in his income ? 

S* What must be the rate of interest in order that the discount on 
£3^7* 7^* payable at the end of 4 years may be ;^4I. lor. lid ? 


1885-86. 


.. . 2i-^ , . . . r9*r*f , •85ofl|-^ 

1. Reduce . of 2 gumea5+15 of-^of 4 crowns- - —^ 

24 + 8 14^3 *7 

H I - 

of I to the decimal of 5 half-guineas, and prove ths 


than x*'x and less than 

2. A man contracts to perform a piece of work in 30 days and imme¬ 
diately employs 15 men on it ; at the end of 24 days the work is only half 
done. How many boys should be given to assist them that the contract 
may be lulfilledy each boy working two-fifths as much as each man ? 

3. A person buys 80 tons of coaU and after selling them again at is» 
6 d per sack finds that he has gained £^ ; had he sold them for ix. ^d 
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per sack he would have lost £6. Find the wdght of each sack and the 
cost price per ton. * 

4. A field of 7 acres is sown with wheat, barley and maize, the areas 
of the crops being respectively as 2|: 3^ : 4}. It the values ot an acre 
of each be also respectively in the same ratios, and an acre of wheat be 
worth £jf what is the worth of all the crops in the field 7 

5. ^ If the three per cents, are at 92^ and the four per cents* at 123}, 
in which should one invest ? And how much is one iavesting when the 
difference in income is a shilling ? 


880 - 87 . 

1. Explain carefully the meaning of prime number^ faetar^ divisor^ 
measures^ multiple. 

Resolve 5005 into its prime factors. t 

Add together as decimals 8-13^, 14*65651, *2056896^. 

2. The circumference of the forewbeel of a carriage is feet and that 
of the hindwheel is 12| feet. How many feet must the carriage pass over 
before the wheels shall have made a complete number of revolutions ? 

3. A vessel is filled with a liquid, 3 parts of which are water and 
5 parts syrup. How much of the mixture must be drawn off and replaced 
with water so that the mixture may be half water and half syrup ? 

4. (i) The surface of a cube is 308*18 square feet Find the length 
of its edge. 

(ii) Extract the cube root of 4S’69S to four places of decimals. 

5. If the price of gold be £'^, los. lold. an ounce and a cubic inch 
of gold weigh 10 ounces, what is the price of the gold that would be 
required to gild a dome whose surface is 5000 square feet, the thickness 
of the gold gilding being -0002 of an inch. 

6. person invests in 4 per cent Government paper so as to receive 
4 per cent clear when the income-tax is 5 pies in the rupee. What per¬ 
centage will be received if the tax be increased to 7 pies in the rupee 7 


1887 - 88 . 


1. Simplify 


28 57 X * 676923 
*010989 


27s X 1I'2S 


2. If 9 Ib. of rice cost as much as 4 lb. of sugar, and 14 lb. 
are worth as much as lb. of tea, and 2 lb. ol tea are worth 
coffee, find the cost oi ix lb. of coffee if a} lb. of rice cost 61 ^. 


of sugar 
5 lb. of 


«3. If R165. 14a. IiVA discount of a debt of R2820, simple 

interest being at the rate of 32 per cent., how many months before due 
was the debt paid 7 , 

4* The price of gold is £3, 175. 10}^. per oz. ; a compodtion of gold 
and silver weighing 18 lb. is worth £6yi* 7^., but if the proportions of 
gold and silver wese interchanged, it would be worth only ^8259. li. 
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dFind tbe propoition of gold and silver in the composition9 and the price 
of silver per oz. * 

5> By selliifg 4 dozen mangoes for 13 rupees^ it was found that /|tbs 
of the outlay was gained ; wbat ought the retail price per mango to bave 
•been in order to have gained 60 per cent* ? 


1888 ^ 90 . 

1. Simply ■ 

1 -I'l o* {-s+i "'nsssjV;*} 

2. A rectangular cistern, whose length is equal to its breadth is 
feet deep and contains § tons ot water. If a cubic foot oi water weighs 
1000 ouncea, find the dimensions of the ci&tern. 

3. B and C can walk at the rate of 3, 4. S miles an hour ; they 
start from Poona at I, 2, 3 o'clock lespectively ; when B catches B 
sends hinvback with a message to C ; when will C get the message ? 

4. If I borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest payable 
balf'Carly (rfceiving compourd interest for tbe second half-year), and 
gain thereby at the end ol the year K660 ; what w'as the sum of m^jney 
which I borrowed ? 

5* A person buys tea at 6 annas p^r seer ard also some at 4 annas per 
seer. In what proportions must he mix them so that by selling the mixture 
at 5} annas per seer he may gam 20 per cent* on each seer sold ? 


I.' Simplify:— 


1891 - 82 . 

Vir_^i iV/! “*■ S 

3 642857i - (-005923 + -0102 - -oooi23) 
Vi 4 ‘ 57 M~Vy 003597 


2. Two passengers have together 5 cwt. of Inggase and are charged 
for the excess above the we gh»s allowed 5 j. 7 d aim 9r. icd respectively ; 
but if tbe luggage bad all belonged 10 one oi them he would have been 
charged ipr. 2a* liow much lu^igoge is racb passenger allowed to cany 
iree of charge, and how much luggage bad each passengers ? ^ 

3* Two clocks A and Bf whose rates ate uniform, at noon yesterday 
indicated n hrs. ^5 min. a.m. and o hr. 2 m. r.M. req^ectively. A indi¬ 
cated tbe correct lime at 9 r. M. yesterday and £ at 6 A.M. this morning. 
When did A and B last agree and what time did they then indicate ? 

4* A person borrows two equal sums of money at the same time at 
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S per cent, and 3I per cent, simple interest respectively! and finds that U 
he repays the former sum with interest on a certain date a year before the 
latter^ he will have to pay in each case the same amount» vrs. t R/jo. 
Find the amounts borrowed. 


1892 - 08 . 


I. What decimal of a rupee is *964 pie ? Find the value of *97625. 
rupee. 


Simplify 


__ 1 . 

3 i “ 1 ff a “ i) 


• ^ ^ *1" I 5 


2. How long will two examiners, working 8 hours a day, take to look 
over the answers to this paper, it iour examiners, working 5 hours a day, 
can do it in 8 days ? 


3* On a river, B is intermediate to and equidistant from A and C ^ 
a boat can go from A to B, and back, in 5 hours 15 minutes, and from 
^ to C in 7 hours ; bow long would it lake to go from C to ? 

4. What income will a retired officer obtain in England, from one 
lakh of rupee’s, Indian Government 4} per cent, bonds, when for drawing 
and remitting it, his agents in India charge him 3 pci cent, and exchange 
is at XJ. for the rupee ? 


5. Three equal glasses are Glled with a mixture of spirits and water,, 
the proportion of spirits to water in each glass being as follows : In the 
first glass as 2 : 3, in the second 3 : 4, and in the third 4 : 5. The contents 
of the three glasses are ooured into a single vessel ; what is the proportion 
of spirits to water in it ? 


1893-04, 

in the MoffussiL ) 

1. ^ivide each of the numbers 2,572,125 and 4 ,o 5 t, 250 by 125; and 
express as a decimal the first quotient aivicled by the second. 

2. Find, by Practice, the value of 5 yd. 22| in. at £2. is, 2d, a yard. 

3. II the carriage of 2 cwt. i qr. and 18 lb. of gcods, for 56 miles, 
be If., what weight can be carried at the same rate, 200 miles for 
£4, 3 J. 4d. ? 

4. A man invests ;f3,ooo in the 5 per cents* If after deducting an 
income-tax of 8f/. in the pound, the roan's clear income is £174$ what 
is the price of the S per cents. ? 

5. A cistern is filled by two taps A and in 4 hours and 6 heurs- 
respectively, and is emptied by a waste pipe C in 3 hours. When the 
ciatern is half lull, A and B are closed, and C is opened ; after one hour, 
B is turned ott i and after half an hour more, A is turned on. In what 
time after C i^rst opened, docs the cistern become full ? , 

6. A person buys two kinds of tea, at 55, jfa lb. and 6r, a lb., res- 
pectivcif ; and alter mixing them he sells the mixture at 6 d, a lb., 
thereby gaining I7«per cent. In what proportion does he mix them ? 
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{Se^ in Bombay ) 


1 . Reduce to their simplest iorm :— 



5 01 i ot J " 



2. Find, by Practice, the value of g cwt. 
per cwt. 



3 qr. 24 lb. at ^^3. So* 


3. If 40 men, 60 women or 80 children can do a work in 6 months, 
in what time will 10 men, 10 women and 10 children do one third of the 
work ? 


4. A person invested j^ijOoo in the 3 per cents, at 9o| ; but the 
price rising to gif, he fold out, and invested the proceeds in the 3i per 
Cents, at 97)- ; find the increase in his income. 

5. A cistern can be fiiled by two pipes, ^ and in 12 minutes and 
14 minutes resptciivtly, and can Ik: emptied by a third, C, in 8 minutes. 
If all the taps he turned on at the same moment, what part of the cistern 
will remain unhlled at the end ot 7 minutes ? 

6. Two clocks point to 2 o'clock at the same instant on the afternoon 
of 25th April ; one loses 7 seconds and the other gains 8 seconds, in 24 
hours ; when will one be half an hour before the other, and what time 
will each clock then shew ? 


1884 - 95 . 

1. When the number representing the year is a multiple of four, it is 
a kap year, consistir^g of 366 days, e\cc[it when this number is a multiple 
of 1( 0, in which case it is an ordinary year, consisting of 36$ days, but 
when the number is a ruulii[ue ot 4C0, it xs again a leap year ; on Ibis' 
supposition, calculate the number of days from the first January 149$ to 
31 St December 1894, both days inclusive. 

2. A school ot boys and girls consists of 453 children ; the number 
representing the boys is *52 01 the number ol the girls. How many boys 
were there t 

3. Two-thirds of a certain number of poor persons received u. 6(/. 
each, and the rest 2$. td. each ; the whole sum spent being ;^2. 15^., how 
many poor persons were there ? 

4. If 3 men and 5 women do a piece of work in 8 days, which 2 men 
and 7 children can do in 12 days, find how long 13 men, 14 children and 
13 women will take to do it. 

$. A sells a hou?e to B for R4860, thereby losing 19 per cent. ; B 
sells it to C at aj>rice which would have given A 17 per cenu profit. Find 
Zl's gain. 

6 . The compound interest on one rupee is one quarter of a rupee at 
the end of three years ; find the rate per cent per anaum, correct to two* 
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places of decimals ; and calculate exactly the compound 'interest at the 
end oi 9 years. * 


1606-06. 

1. When a fraction is reduced to its lowest terms, find the form of the 
•denominator so that the fraction may be expressed as a non-recurring 

decimal. 

✓ 

Reduce to decimals. 

2. A field can be reaped by xo women in 4 days, or by 6 boys in lo 
days, or by 2 men in 12 days. One man, three boys and three women 
are employed. Wbat is the total expense, if the wages oi a man, a 
woman and a boy are 8a., 5a. and 3a. lespeciively ? 

3. The total fare for a journey of 504 miles, partly by main line and 
partly by branch line, was Hiy. 1 la. 6/. ; ihe rates per mile being 
tf. on the main line and 8/. on the branch line. What distance was 
travelled on the branch line ? 

4. A certain sum amounts to 186 rupees 9 annas and pics in 
three years at compound interest, and the amount at the end 01 the third 
year is to that at the end of the fourth year as i : 1'142857. Find the 
original sum and the rate of interest. 

5. A person sells ;^i6oo Russian stock at 75'|, ani invests the 
proceeds in railway stock at 12a The brokerage ior selling Russian 
Stocks is per cent, stock, and the expenses of buying railway stock arc 
one per cent, on the actual value. What amount of stock did he buy ? 


188e-d7. 

1. When a vulgur fraction in its lowest terms is reduced to a decimal, 
whether recurring, or non-recurring prove that the number of decimal 
])laces in the period is never greater than the number representing the 
denominator dhninUhed by one. 

Siinpliiy 1*6996x2 729 ; and prove that 

c S 5 5 S X 10 X 20 X 30 

^-3x- +3X i --i. 

9 J9 29 39 9x19x29x39 

2. Divide ^^12,540 among B and ( 7 , so that A shall receive f as 
much as B and C together, and B shall receive of what A receives. 

3. Two railway trains on adjacent parallel lines are running in 
opposite dmcuons, one at the rate of 40 miles and the other of 30 miles 
an hour. Each bab an engine and tender, and the first train has I2 
carriages and the second 17. If the length of an engine and tender he 
41 feet, the length ot a carriage 32 feet, and the coupling spaces be each 
5 f£t;t, how much time will elapse from the moment that the engines meet 
till the last carriage of t^e trains have passed each other ? 

4. Distinguish clearly between true and Jalse discount, 

A banker’s discount calculated for one year is 25 times his gain thereby. 
Find the rate pet ceaL of interest. 
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5. A person purchases RiOfOco stoclt partly in the 4 per cen:s. at 
108 and partly in the 3^ per cei^s. at 104. He sells the iormcr at 106 
and the latter at 106}, and loses R35 by the transaction. How much 
Slock did he buy in the 4 per cents. ? 


1887-08. 


1- Define mtmefaior and i^nominaior of a fraction, and prove that 
by multiplying these by the same number, the value of the fraction is not 
altered. 

Simplify i-f[l + i-r{i + l-f(i^+l^2)}] ; and show that 


12 9Q 70 12 99 70 


, S I s ^ ^ 5, * 

12 99 12 7 ^^ 99 70 


^7 

17 


2. What is invetse proportion ? Give two illustrations of it 


A contractor unde»takes to dig a canal 12 miles long in 350 days, anti 
employs 45 men; he finds that in 2oo days he has completed 4^ miles. 
How many additional men must he employ to get the undertaking finished 
in time ? 


3. Guns are fired at intervals of 10 stconds in a town towards which 
a passenger train is approaching at the rate of 30 miles per hour. If 
sound tiavcls 1144 feet per second, find at what intervals the reports will 
l>e heard by the passengers. 

4. A sum of R285 put out to compound intt fi^st for 3 years produces 
R29. 70. 451 / Find the rate per cent, of interest. 

5. I invest a certain sum in the 3^- iw cents, at 91, and ^4000 
sterling in the 3 per cents, at 75 ; after paying an income-tax of 7tf. in 
ihtf my net income is ;^524 51. What sum have I invested in the 
3| per cents. 


1898 - 1900 . 

1. Expjain the terms composite number and common multiple* 

(a) Find the least number which must be added to seven IhousaT.’d 
and one million nine hundred and seven thousand and sixty-one, in order 
that the sum may be a multiple of seven hundred and nine thousand fout 
hundred and eighty. 

(d) Find the Least Common Multiple of ri6o, 2948, 3886. 

2. If in France the railway fair for a distance of 384 kilometres is 
25*28 francs, how does this rate of charge compare with the English 
Farliamentaiy rate of id* per mile ? Given one metre =x yard 3} inchA 
j^i=23'2 francs. 

3. ^ walks to A place at the rate ol 4)-miles per hour ; at 8 miles 
from his destination he meets Bt and turns back with him (walking at 
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rate) for a mile. If A is half an hour late at his destination, what is 
rate ? And at what rate should A hrve walked alter parting with so 
as to arrive at the proper time ? 

4. A trader’s debts amount to ;f 5 i 74 * i 5 r. : he has assets sufHcient 
to pay his creditors i6r. td. in the pound. Some creditors, however, 
have the right to be paid in full, and in consequence the others receive 
only 15^* in the pound. Find how much is paid in full. 

5. A man has an income of ;^4I5 derived from capital invested in 
4 per cent, stock ; he sells out his stock at 102, and re-invests the proceeds 
in 5 per cent, stock. What price must he pay for the latter, if his new 
income is ^^425 ? 


1800 - 1901 . 


1. [a) Prove that the Least Common Multiple of two numbers is 

equal to their product divided by their Greatest Common Measure. Find 
whether the rule is true lor three numbers. 

{b) A company of soldiers is formed into 6 equal rows ; after a time it 
is re-arranged into 7 equal rows, and finally into 8 equal rows- Find the 
least number of soldiers above 900 which the company may contain. 


2. Reduce the .eight o( 

^ ’405 

cubic feet of water to the decimal of a ton ; it being known that one cubic 
loot of water weighs 62“37 !b. Avoir. 

3. If 38 men working 6 hours a day do a piece of work in I 2 days, 
find in what time 57 men working 8 hours a day can do a piece of work 
twice as great, supposing 2 men of the first set to do as much work in 
I hour as 3 men of the second set can do in hour.s. 


4. A person invested Rx 5,T47 in 4 per cent, stock, and Ri2,934 
in 6 per cent- stock. When the stocks were at R86. and Rio2 
respectively, what income did he derive from these investments? He 
afterwit%Js transferred at the above rates a certain sum of money from the 
6 per cent, stock to the 4 per cent. sUick and then found that the income 
from each stock was the same. How much slock had he finally in the 
6 per cents. ? 

5. (a) Find the square root of *0001083681. 

{b) A stone dropped down a shaft falls through a number of feet 
equal to i6*i times the square of the number of seconds during which it is 
falling. Find to two places of decimals the number of seconds that the 
stone will take to reach the bottom of a mine X104 yards deep. 
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IV. THE PUNJAB UNIVERSITY. ENTRANCE PAPERS. 

1875. 

1. Write in figures one million, ten thousand and one. Subtract 
397 from 1,163 explain the process. 

2. Shew that when any number is divided by nine the remainder is 
Ihe same as when the sum of the digits is divided by nine. 

3* State the rales for the multiplication and division of vulgar 
iraction. What is a complex traction 7 and simplify 

(0 {tV + J of and (2) 

4. What is the value of *3375 of an acre ? 

Reduce £s, ioj. 4^ to the deciuial of two guineas. 

5. Find the square root of 9,98,001 and that of 3*14159 to three places 
of decimals. 

6. If five pumps each having a length of stroke of 3 feet, working 
^•iS^ours a clay for 5 days, empty the water out of a mine ; how many 

pumps with a length ot stroke of 2J feet, working 10 hours a day for 
12 days, will be required to empty the ^aiue mine ; the strokes of the 
former pumps being performed four limes as last as those of the other ? 


1870 . 

1. How many revolutions will a cart wheel of three feet six inches 

diameter make in going a distance of 6 the ratio of the diameter of 

a circle to its circumference being given as 1 : 3*14159 ? 

2. A piece of land mrasurirg 48 ghunias 3 kanals and jy marlas of 
w^hich 39ghutnas4 kanals and 17 marlas arc cultivated and the rest 
uncultivated is sold at the rate of R75/* a- ghuma for cultivated and 

a ghuma for uncultivated land. What is the price of the whole ? 

3. The revenue of a village containing 15.756 acres of cultivated land 
is assessed at H annas an acre. What will ihe local rale of 0 \ per cent, 
on the land revenue payable by the villsgi- amount to ? 

4. A bania purchases 1,526 maunds of grain at 36 seers for a rupee- 
lie sells one halt at 26 seers the rupee ; at what rate must he sell the 
remainder so as to clear 50 per cent, on the transaction ? 

5. Find the interest on 24,485 rupees for 1 year and 131 days at 12 

per cent per annum. « 

6. A man hires a workman on this condition that for every day he 
worked he should get one rupee but that for every day he was absent he 
should be fined 12 annas. When 356 days wtre past the workman was 
•to receive K118. How many days had he worked ? 
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/ 1877 . 

1. If a pound of pure silver be ^orth 62 sbillings, the shilling^ con¬ 
taining 222 parts of pure silver in 240, what will be the value in shillings- 
of a lupcc weighing ito grains^ the rupee containing 979 parts of pure 
silver in 1,000 ? 

2. (a) How much is 'Oia;; of a day ? 

{d) Find the value of 3I +4i + iH + S^Vt- 

Express the result both as vulgar and decimal fraction. 

3. Divide ‘I0724 by '003125 and extract the square root of the result 
to 3 places. 

4. (a) What sum at simple interest will amount to R6,ooo in 6 years 
at 4 per cent, per annum ? 

{d) How much Government piper of the six per cent, can be 
bought for R500 when the funds are at 94 and what dividend will be got 
on it yearly ? 


1878 . 


1. If 135 rupees 4 annas be divided equally amongst 24 persons what^ 
will each receive ? 


2. Define a vulgar fraction. By how much docs the difference of i j' 
and x\ short of their sum ? Expuss the defect as a decimal of 7. 

3. (a) Subtract '03 from oj and divide the result by 'ici. 



Shew that = *141 £9 nearly 

7 *T 


4. A room whose height is II feet anrl length twice its breadih lakes 
143 yards of paper 2 feet wide for lia four walls ; how much carpet will it 
require ? 

5. At what rate (simple interest) will 1,300 rupees amount to 1,381 
rupees^ annas in 15 moiitbs 7 

6. Find the square lOJt of *1 to 3 places of decimals. What number 
has *01 for its square rcot ? 


1879 . 


I. (a) Show by an example that if the numerator and denominator 
of a fraction be divided by the same num>'tr, the V due of the fraction is 

not altered. (^) Reduce to iheir lowest term:./xYx and xvTf and express 

their difference in decimal foim. 


* 2 . 


Simplify 


i±U. ijJ- 


3. One cubic inch of water weighs 253’17 gains, while one cobic¬ 
inch of aii'|3i grains ; find the numbot of cubic inches of water (to three- 
places of decimals) that would be equivalent to one cubic foot of air. 
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4« (a) What portion of R34» So^is xV f /r Rto} ? 

(^) Find (accunLtely to 4 places of decimals) the square root of looi* 

5 . A rrctanfrulai field measures 6 acres and 960 yards ; Ita length k 
3 times its breadth ; find the distance between the du^onal angles. 


1881. 


1. Distinguish between a vulgar fraction and a decimal fraction and 
diow how to reduce one to the other." 

3 . Divide the continued product of *021, '0021 and 2X0 by that of 
*t4 Rnd *007 ; and extract the square root of 5*005 to four places ol 

decimals. 


3. Express vof a rupee to the decimal of a guinea (=Rloi). 

4. A person withdrew R5,oco from a bank, which paid him interest 
at 5} per cent and invested the money in the 6 per cent. Municipal Deben¬ 
ture at 103). Find the change in his income. 


1883. 

X. (a) Divide the difference of *4607 and *00809 by the difference 
of 6|) and 

( 3 ) Prove that is greater than 5 and less than 

4 + S 

2. Divide K 3+^{3 + j (3 + »v)}] by ‘US- 

3. (a) Shew that the value of a decimal is not altered by adding 
ciphers to the right band side. 

( 3 ) Find the value of 7*57 x "36-2*345 in vulgar fraction. 

4. A railway train having travelled at % of its prop-*r speed reaches 
its journey’s end 2} hours behind time ; in what tune should the journey 
have been done ? 

5* Five hundred boys are distributed in three houses ; the smallest 
house contains of the whole number and the largest contains of the 
smallest ; what is the number in each ? 

6. A person realises R1S5S00 by selling his 3} per cent, stock at 92^. 
He invests one-fifth of the realised money in the 4 p^x cents, at 9^ and 
the remainder in 3 per cents, at 9a What is the difference in his income 
by this transaction ? 


1884. 

* 

X. Multiply and divide R625 by R 25 » if you think the operations 
possible. Give ^011 r reasons. 

2. State and explain the rules for multiplying and dividing one decimal 
number by another ; exemplify by multiplying *0256 by X'05 and *105 
successivelyi and dividing the results by *00x05. * 

C. A. 27 
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Extract the square root of 


iooo*aooo i 

lOOO 


5. Find, by Practi:e, the value of 45 md. 22 sr. and JO di. of grain 
at Ri. 6a. per maund. 

6. The assets of a bankrupt consist of R956a 4a., a bankshare of 
f'Riaoo quoted at 107I, and an undiscounted bill of R3225, due 4 months 
f hence at 4 per cenU per annum simple interest ; his liabilities amount to 
IR25014. How much in the rupee can he pay his creditors ? 


/ 



Compare the ratios 


**/3 



1885. 

1. Simplify ^ + rv of and find how many 

times 1027 can be taken from 3*33- 

12 

2. Convert —^ - into a decimal ; why is the result a terminating and 

not a recurring decimal ? Subtract *03 from *6j and divide the result by 
-007- 

3* Find, by Practice, the value of 12 maunc s 8 seers 4 chataks of ghee 
at ^2. 8a. per maund« 

4. A legacy of jfiqoi. 55. is to be distributed amongst a number of 
persons, in such a way that each shall receive as many sellings as there 
are pers^s ; what will be the portion of each ? 

5. Find the Least Common Multiple of 35280 and 592704* What is 
the smallest number of square yards which can be measured either by roods 
Of square chains ? 

6. Four per cents, are offered at R98, five per cents, at R120II ; 
which is the better investment ? How much is one investment when the 
differtnee of income is R30 ? 


1886. 

4*4 ~ 2*82 

1. Simplify —^and extract the square root of the result 

^ 1*6+2*629 

to three places of decimals. 

e 

2. Reda:e —^ to a decimal fraction correct to four places. 
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Is there anything to suggest tha\ the result will be terminating or 
'recurring decimal ? 

3. What fraction of ;£5x,i2a x8r. is 17*975 of £^u 2s. 

4. A clever housekeeper went out shopping and found that 2 cocoa* 
nuts were selling for the same price as 144 plums ; she bought half a dozen 
cocoanuts, exchanged one of them for 5 melons, and a couple of melons 
for 5 oranges ; she then gave 3 oranges tor 42 limes, and hnally secured a 
couple of plums for 5 limes. Has she gained or lost in buying the plums ? 

5* Distinguish between Interest and Discount. 

Find the Interest and Discount of RX1450. 8a. for 3 years at 4) per 
cent, per annum, simple interest. 

1887. 


X. (a) Write in figures—three billions, five millions, four hundred and 
nine thousand and sixty-two. 

(d) Write out measures of length and surface, both English and 

'Indian. 


(r) Express an acre as the decimal of a bigkaj a cubit being equi¬ 
valent to 18 inches. 


2. Owning of an estate I sold of | of my share for ; what 

is the value of of I of the estate at the same rate ? 

4i 

3* A merchant having 100 maunds ot grain sold 50 maunds at R9 per 
maund, and thereby gained per cent. A", what rate should he sell the 
remainder 50 that he may gain 10 pjr cent, on the whole ? 

4. A merchant in trade successively admits three part nets at the end 
of 3 months, 5 months, and 6 months respectively from th^ opening of the 
business. Tlie capitals embarked by them were R40O1 R 450, R480 and 
R495 respectively. After 6 months more, the prohi was found to be 
Ri,ooa Divide this rateably between the partners. 


5. What sum of money invested in the 4 per cents, at par would rea¬ 
lise the same income as Rio,000 invested in the 4 \ per cents, at 102 ? 

6. Extract the square root of— 

^3025 + I 6 ‘42^+ 2- 6^5 

3*6-2*5 127-10*2 ■ 


1888. 


ii 6i-i 


Azi_\ 


X. Simplify :— 

^ ^ "/t ■___ 

l-i'f 2-J 4"'f|- 

2 . Express the difTetence between * j7& of 135. xo|ff. and ol 

<l6s. && as a decimal of *426 ^ ^ 


3 . Four men working tc^ether ail day, can finish ti piece of work is 
<I days, but one of them having othet engagements can work only haU 
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time, and another only quarter time. *,How long will it take the metk tO' 
complete the work 7 

4. A merchant sell« his goods worth R500 directly tor R600 giving 
three months’credit. Find his profit percent, interest being calculated 
at 12 per cent, per annum. 

5. Find the value of correct to three places of decimals* 

* “ n/ *4 

1880 . 

1. Express 80080080*0975 in words and give the local value of the 
digits. What decimal of R75 is R24. 2a, 6p. ? 

'What is the least number which when divided by 22, by 88, by 132 and\ 
by 198 gives in each case remainder 7 ? 

2. Why IS the fraction I objectionable ? 

Alter walking 4} miles, a man has accomplished 

Trr—journey ; how far has he still to walk ?- 
12^—' x-j-; 01 (2^+ 14; T '■'Tr 

3. Add together and ——, 

1-52 *74 

Five bells which commence tolling together, toll at intervals of 1*2, 
*7S» seconds respectively ; after what interval will they again* 

toil together ? 

4. Define *‘present worth”. 

A fanner buys 57 sheep lor R120, payable at the end of 12 month?, 
and sells them directly at Ri 12a. ready money ; what docs he lose by 
the transaction, supposing the interest of money to be $ per cent.? 

5. how which is greater ^ 2 or VS- 

\Vhich is the better investment, 3 per cents, at 83J or 3J per cents, at 
3 per cent, discount ? 


1890 , 


s 

It 


X. Simplify (a) ^ ~ 


+ 7 + f 


(^) 


* 47 -(* 5 -0103) 


•0S7 3 - (*co»3+'06) 

2. What part ol | of 5 cwt. is iJy of a ton ? 

Express of i6j. 6rf. as a decimal of *4:6 of Ijs. 6d. 

3. A man bequeathed iV of his property to one son, 30 per cent ot 

the remainder to another, and the surplus to his widow. The difference 
of his son’s legacies was How much did the widow receive 7 
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4 - A ship with 1200 men on board had sufficient provisions to last 17 
•weeks. The survivors of a wreck having been taken aboardi the provisions 
were consumed in ij days. How many men were taken aboard ? 

5.^ At what price must a person invest in the 4 per cent. Government 
Promissory Note, so that after paying imcome-tax at the rate of 5 pies in 
the rupee, he may receive 4J per cent, on his investment ? 

6- ^ A and B travel together 120 miles by rail. A takes a return ticket 
for which he has to pay one fare and a half. Coming back they find that A 
has travelled cheaper than B by 42. 2/. lor every 100 miles* Find the 
fare per mile* 


1801. 



Simplify :— 


9 

v 


(I) 




( 2 ) 3N/i_-2v/.3, . 

'' 3^2 + 2\/3 ^ 


2. Exprees 77 oz +’075 cwt as decimal of 2*25 of ’27 of a ton* 

3. A sum of money inv;sted at 5 par cent psr annum simple interest 
amounts in 6 years to R1326 ; in what time will it amount to RiSJO ? 

4. What is discount ? Distinguish between true and commercial 
discount. 

The interest on a certain sum at S per cent, p.'r annum for a_ certain 
time is 50, and tho discount at the same rate for the same time is 
Find the sum and the time. 

5 Nine gallons are drawn from a cask full of wine, *t is then filled 
with water. Nine gallons of the niixUue are drawn, and the cask is again 
filled with water. The quantity of wine, now left in the cask is to that of 
the water in it as 16 : 9. flow much does the cark hold ? 


1892 . 


1. Find by how much the square toot of 9+ ^ differs from J{|. 


1 + 


7 +^ 


Which of these comes nearest to 3 + s/2 ? 


2* Find the value of 

r2?j9<,i^U(!^of 4 \ 

V 3*^0 ’00U5/ \ 7 5 085/ 

3. A streani which flows at a uniform rate of 1*109 miles an hour, is 20 
^ards wide, the depth at a certain ferry being 6 feet ; how many gallons 
pass the ferry in a minute 7 (Each gallon contains about 277I cubic inches). 
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4* A person invests in the purchase of 3 per cecta. at 90 and 

3) per cents, at 97. His total incomd being ;f5oo» how much of each stock 
did be buy ? 

5* A spirit merchant buys 80 gallons of whisky at l8r. per gallon, and 
180 gallons more at 151. per gallon, and mixes them. At what price must 
he sell the mixture to gain 8} per cent, upon his outlay ? 

1803. 

X. Add :— ft As. P. 

3436 12 2 

5242 10 3 

248 6 9 

431 13 5 

5302 ir 4^ 

6789 8 i| 

5001 IS 6 i 

136854 7 2 

298 9 4i 

836993__9 J 

2. Multiply 319-9557 by '04286. 

3. Find the value of correct to 5 places of decimals. 

v(2+ ^2) 

4 * Calculate the income-tax on R666. xo annas 8 pies at 5 pies per 
fupee. 

5. A local train which travels at the rate of twenty-four miles an hour,, 
leaves Lahore at twenty minutes past eight and reaches Amritsar at five 
minutes past ten t^^e same morning. It stops at Mianmir for ten minutes 
and at each of three other stations for five minutes. Find the distance 
between Lahore and Amritsar. 

1804. 

1. Convert ^ and 7 into circulating decimals and point out the relation 
between the figures in their periods. 

2. The sides of a rectangle are as 3 : 4 and the area is 1452 square 
feet Find its length and breadth. 

3. Exchange R7080 for English money at 11. per rupee* 

4* What is discount ? How is it commonly calculated ? If a sum of 
Rl,000 becomes due three months hence, whit is its present value as 
commonly calculated, and what as correctly calculated, interest being 
reckoned at 5 per cent. ? 

5* Find the square root of 101 correct to five places of decimals. 

180 S. 

I. Divide >. by and reduce the quotient to a recurring 

loKSif 1741V 

dicinal* * 
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2. The Imperial gallon contain^ 277*27 cubic inches, and a cubic foot 
of water at its maximum density weighs 62^2 lb. ; find the weight of a 
pint of water correctly to two places of decimals. 

3. The capital of a firm consists of £71$. 35. ; £g64» ijs .; £239^^ 3 ^ 
subicribed by three partners ; divide ;£223i among them in proportion to 
their several capitals. 

4 * Find the square root of 5 correctly to seven places of decimals. 

5« The area of a rectangular field u | of an acre ; and its Jength is 
twice its breadth : determine the lengths of its sides approximately. 

1896. 


I. Reduce to lowest terms 



of 4y of 




2. A cubic foot of copper weighs 560 lb. It is rolled into^ a square 
bar 40 feet long. An exact cube is cut from the bar. What is its weight 
to four decimals of a pound ? 

3. The area of a country is 32300000 acres. It consists of 3 kinds 
of land the areas of which are in proportion to the numbers 2, 3 and $• 
Ilow many acres are there of each kind of land ? 


4. If 3 per cent, stock is at 98I, how much money must [be invested 
in the stock to yield an annual income of R120 7 


1S97. 


1. The sum of £177 is to be divided among 15 men, 20 women and 
30 children in such a manner that a man and a child may together receive 
as much as two womeot and all the women may together receive ;^6o. 
What will they respectively receive ? 

2. Find the value of correct to 7 places cf decimals. 

^/{ 2 -^/ 2 ) 


3. A garrison of 700 men has provisions sufficient for 10 weeks. How 
long would they last it the garrison were reduced to 560 men ? 

4* Find the least common multiple of 4}, Jj, 6| and 7^. 


1888. 


1. Find the cost of papering the walls of a room 22 feet long, 18 feet 
wide and 20 feet high with rolls of paper ai inches wide at R2. loo. per 
soil of 12 linear yards. 

2. Simplify— 

I?) . __ 

"^10*3-17 Si* 

3. A person holding ;^io,coo in the 3 per cents, sells out at 93I and 
invests the proceeds in 4 per cent, stock at ioi|. Find the change iithis 
income, allowing \ per cent, commission in each tranAction. 
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18^8. 

1. 'The 1 ^ngth of a hall 4 b three times the breadth. The c^st of white 
washing the ceiling at $4^. per square yard is izs. and the cost 
of papering the walls at is» gd, per square yard is £3$, Find the height 
of the hall* 

2. ^ Show that the difference between the interest ani the true discount 

on a given sum at a given rate for a given time is eqaal to the interest on 
the discount. ^ 

3. A man has £$• l*js, consisting of sovereign?, half-crowns and 
shillings in the proportion of 2, 3, ii. How many has he of each co in ? 

4. Which is the better investment, ih: 34 per cents, at 102 or the 3 
per cents, at 97 7 


1900. 

1. Find the square root of 4ooi204*09o6ot. 

2. Find the present worth of R10000 due 8 years hence at 4I per 
cent. 

3. A rectangular courtyard, the sides of which are as 5 : ii, costs 
Ri44. 6<s* for paving at ioa. 6p. per square yard. Find the length of 
its sides. 

4. Show that compound interest reckoned quarterly at Ri. 30. 
per cent is nearly equal to interest reckooed yearly at 5 per cent. 

1901. 

1. Find the true discount on a bill for ;^72i. 13;. %d. paid 73 days 
before due, the rate of interest being 3^ per cen:. pjr annum. 

2. Divide each of the numbers 40‘Si25o and 2372x2$ by 12$, and 
express the ratio of the quotients correctly to three places of decimals. 

3. X man buys egg? at ir. 3^. per dozin and sells them at 115. SA 
per hundred. Find his gain per cent. 

4. There are four vessels of equal capacity ; 4 ^ Is filled 

with spir t, 4 Ihe second, 4 ot th^ third and 4 of the last. The first 
is then filled with water and from thl? mixture the second i? filled up, 
again from this second mixture the third is filled up and likewise the 
fourth from ihe third. What proportion of spirit to water is there in the 
fourth vessel ? 

1902. 

I. Define a prime number. Find the prime factors of SSSiSSS* 

^2. A railway truck is 29 ft. 4 in. in length ; how many such trucks 
will be required to fill up the entire length of the line between Lahore 
and Amritsar, a distance of 3 s miles ? 

3* The difference between the simple and compound interest on a 
Bvan^ot money for 2 years at 5 per cent, per annum is R12. Find the sum. 
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4. li 3 fowls and 4 pigeons cost Rz. 34s. and 5 fowls and a 
pigeons cost Rz. iza., find what niust 1 >e paid for 4 fowls and 3 pigeons. 

5. A person sold 60 yards of cloth for RzS. zo. gaining thereby the 
cost price ot g yards. Find his gain per cent. 

1903. 

1. Show whether 983 is a prime number or not. 

The greatest common measure of two numbers is 373, and their least 
common multiple is 28721. Find the product of the two numbers. 

2. A does 3 of a piece of work in 3^ hours, B does I of the remainder 
in x} hours, and C finishes it in 5} hours. How long would it have taken 
the three working together to do the work ? 

3. Find the simple interest on R2,5^i. 8a. for 2 years 8 months at 7a. 
per cent, per month. 

4. Divide a sum of R34.3. I2{a. between Bt so •that B may 
receive 25 per cent, more than A, and 20 per cent, more than C. 

5. A bought too maunds of wheat for R276. 9a., and sold it to B at 
a gain of 20 per cent. ; B sold it to C at a loss of 20 per cent. What 
price per maund did C pay for the wheat ? 

1904 . 

1. Resolve 451584 into prime factors, and hence write down its 
square root. 

Find the G. C. M. of the product of the first seven odd numbers and 
the product of the first eight even numbers. 

2. Divide 3*14150 by 72» using factors, and finding the quotient 
correct to 3 decimal places. 

Find the product of 36*827 and 401*59 correct to 2 decimal places. 

3. Find, by Practice, the price of 623 feet of piping at sJa. per foot. 

4. A bought a bicycle for R27S and sold it to ^ at a gain of 2 annas 
in the rupee ; B sold it to Cat a loss of 2| annas in the rupee. How much 
did C pay lor it ? 

5. Which of the fractions H and is nearer the exact value of V2 7 
^Give reasons. 


1905. 


X. Find the value of— 

(i) (2^ of -S- ( 2 ’S 9 X ’SUS)* 

(ii) The square root of 8103060289. 

2. The sum of R2,S40. la. is to be divided between 7 men, 
IX women, 5 boys aud 6 girls, so that for every R3. X2a. a uisn received 
a woman may get R2. 3a.. and for every R2. loa. a womin received a 
<boy may get Ri. 14^*1 £LQd a girl Ri. 20. Find how much each person 
ureceives. * 
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3. Find tbe diffeienee betwe^ the interest and the discount on 
R251O78. 22.t the time being 2i months and the rate 4 per cent. 

4. What will it cost to make a gravel walk 10 fe^t wide round the 
inside of the edge of a square field whose area is 10 acre8» at 4^. pei* 
square yard ? 

5. (i) The massacre at Cawnpore took place on the 28th Junet 1857. 
What day ol the week was it ? 

(ii) How many times in the course of the day do the hands of 
a watch cross each other ? 


1907. 


1. Find the greatest number which will divide x66S2| X0735 and 1968^ 
and leave remainders 2, 5 and 7 respectively. 

2. Findt by Practice, the value ol 52 acres 3 roods 22 sq. poles at 
£iiS • 12.6>peT acre. 

3* What sum lent at compound interest will amount to Ri6i43-i2-o 
in 2^ years at 5 per cent, per annum 7 

4* If 4 per cent, paper be at 1x0, what sum must I invest in order to 
secure a monthly income oi 1^374, after paying an income«tax of 5 pies- 
in the rupee ? 

r 5. Simplify the expression :— 

(3 - *648 + -oi^) X -142857. 

1008 . 

I. The circumference of the front wheel of a carriage is feet,, 
and of the bind wheel 12^ feet. How many feet must the carriage pass 
over so that each wheel may make an exact number oi complete revo¬ 
lutions ? 


2 . 



Find the difference between 3*14159 and 34 


I 

7 + 


Also find tbe difference between their squares. 

3. A dealer bought a horse for jfx 10, and sold it the same day for- 
£i2 U 155., allowing the buyers months’ credit. Money being worth 
3i per cent, per annum, what was his gain per cent ? 

4» The total population of India is 294 millions, out of which 150 
millions are male... Out of every 1,000 males 98 can read and wiite, but 
only 5*3 per cent, of the total population can do so. Find the percentage 
of the women of India who can read and write. 


5« Prove that the L. C M« of two given expressions may be found by 
dividing their product by their H. C F. 

1909 . 

X. What part (SRi. 14a. is | of A of Ri-? 

* Divide the difference between 5*5225 and the square of *075 by 126*1.- 
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2. When a J tolas of gold can be pnTcbased for R58. 6 a fp. what 

should be pid fora tola of silver if iia value is £xed in the ratio of 
j to 15 I to that of gold 7 

^ ^ could reap a field in 18 days; B,C, and D in 20 days ; 

C, D, and A in 24 days ; and D, A, and B in 27 days. In what time 
would It be reaped by them all together ? 

A A bookseller began business on ist January, 1908, with a capital 
01 Rg ,000. On 15th September he was joined by a partner, who brought 
Rl 1,500 to the business. At the end of December the profits were found 
to be Rt,654. Find, to the nearest anna, the share of eMh. 


1910. 

i 

1 . ^ What IS the least number ivhich when divided by 36, by 40, by 42, 
gives in each case 5 as remainder ? 

2. Simplify of (6J-35)-5.{s-(2}-iJ)}, 

Express as a decimal fraction. 

3. Find, bv Practice, the price of 37 cubic yards 3 cubic feet 280cubic 

inches at R45. 8a. per cubic yard. 

4 » Explain what is meant by discount and present worth of a bill. 

Find the present worth and discount on a bill of £hOi6* 45, due in 
7} months, interest at 5^ per cent. * 

5. B and C arc partners in a business and their shares are in the 
proportion of | : J. A withdraws half his capilrl at the end of 4 

months, and after 8 months more a profit of R2024 is divided. What is 
Ah share ? 


1811. 


I. Define the following terms, and give e xamples to illustrate your 
definitions 

Notation ; Numeration ; absolute and local valuer of digils- 
Write in words 238475169a 

What is the local value of each of the significant digits in the following 
numbers ? 

9237s. 24 •7835- 

X Find the value of 


I2+K/Wq, , fv . , 

-- 'pc .— to 3 places of decimals* 

V *4 

i8p^ of j^ 33 * * 4 ^- as the fraction of £iS7. ijs. 8}^: * 

^ 3. What is meant by an aliquot part of a quantity ? Is So. 4^ an 
aliquot part of a Rupee ? 

Find, by Practice, the price of 256479 articles at jf4*«12r. 6}rf. per icitx 
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4. Define Present Worth and Discount. 

If the interest on Rti87. 8a at 3 per cent, is equal to the discount on 
%1I9J« 7a. for the same time at the same rate, when is the latter sum due ? 

5 A contractor undertook to build a bouse in 21 days and engaged 
15 men to do the work. But after 10 days he found it necessary to engage 
fo men more, and then he accomplif^hed the work one day too soon. 
'How many days behindhand would he have been if he had not engaged the 
10 additional men ? 


1812 . 


I. Find the sum of 79368 added to itself 65937 times, and write the 
result in words. 


Find the number which will divide 5970 and 5260 and leave remainders 
1 and 9 respectively. 


2. Simplify 


727 X 727- *271 X *273 
' 727 - -iT] ‘ 


Which is the greater of 27*84 x*r48i and s/iy ? 

^ 3. State and illustrate the difference between direct proportion and 

inverse proportion. 


If 8 men and 12 boys can finish a pipce of work in 12 days, in what 
lime will 40 men and 45 boys finish another piece of work 3 times is 
great, sunpising that 16 men can do as mush work in 8 hours as iz boys 
do in 24 hours ? 

4- A boy buys eggs at 9 for 4/f. and sells them at II for ^d. What 
does he gain or lose per cent. ? 

The difference between the Simpje Interest ani the Compound Interest 
on a Certain sum of money for 2 years at 4 per cent, is R20. What is 
the sum ? 

5- It is between 2 and 3 o’clock ; but a person looking at the clock, 
and mistalcing the hour-hand f>r the minute-hand fancies that the time 
ol the day is 57 minutes earlier thin the reality. What is the true lime ? 


1918 . 


1. Explain what is meant by anumber. Write down all the 
numbers between 108 and i2o which arc prime. 

a 

What is the least number which when divided by 12, 15, 20 or 54 
leaves in each case a remainder of 4 7 ' 

2. (a) Explain the meaning of | and and show by a diagram 
that they are equ^} to one another. 
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( 3 ) Find the value of 3*14159 x 1^5078 correct to 4 places of decimals- 
(contracted method preferred). 

3. Two men undertake to do a piece of woik for Rs. 7« One can • 
do it alone in 7 days* the other in 8 days. With the assistance of a boy 
they finish the work in 3 days. How should the money be divided ? 

4. Exactly three years ago a man borrowed R:375o from a bank at 
6 per cent, per annum. At the end of a year he paid the interest of that * 
year and part of the Iran, alt<^eth'*r Riacx). Similarly he paid R800 
at the end of the second year. What sum must he now pay to clear ofT^ 
the debt ? 

5. The area of a square is 1x370*32 square inches. Find the length • 
of its diagonal. 


1021 . 


I. Find the least number which when divided by 33, 171, and 1900 
will always leave the same remainder 2X. 


Simplify 




2. Add together yV of * 3 ^' lo/., of Rs. 35. lOtf, 11^., 

and ‘31 of Rs. 42. 110. 4^. ; express the result as a fraction of 2 ^ 45 * 
being given that z Rupee =:ir. 8^. 

3* A room is 27$ ft. long* 23I ft, wiclei and 4 yds. high. Find the 
cost of papering the walls at 9 pi as per square yard. 

Find, by Practice, the wages of a man for 3 weeks 2 days and 4 hours- 
at Rs. 3 a week, reckoning 6 days to a week and 12 hours to a day. 

4. In what time will Ks. 1300 amount to Rs. 1493 * at 3J percent 
per annum simple interest ? State this as a ‘‘present worth” sum. 

5. A lady wishing to relieve a number of poor peojjle, finds that if 
she gives them a shilling each she will h%ve 31. 4^. and that in 
order to enable her to give them is, each, she would require 2J. 
more than what she has ; how many are there to be relieved, and how 
much money has she to distribute ? 


1922 . 


1. Find the greatest number by which 2500 and 3300 can be divided 
so as to leave remainders 4 and 36 respectively. 


2^ 2' 


Simplify 


Sts “■4s 


3. Find the value of 

/f of 3J. 6 d, of £u 7j. 6 d. +| of ijs, 

Express the result as a fraction of Rs. 29. So., counting iz. 8£ for a 

fupee. j 
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3. Fiadt by Fiactice* the value of 10 tons 4 cwt i qr. xu lbs. at 
3^1. 3J. 4^. per tom 

4. Explain the meaning of the terms ^‘interest’’ and “rate per cent.’* 
If Ks. 1160 amount in 7 months to Rs. 121a 120., find the rate per cent, 
per annum. 

If oranges be bought at the rate of 16 for a rupee* how many must be 
sold for a rupee to gain 25 per cent. ? 

5. Divide Rs. 12540 among C so that A shall receive f as 

much as B and C together* and ^ { of what A and C together receive. 


1923 . 


n/25-40i6-n/t'o6o9 

1. Simplify —-- • . 1 _ 

V 25*4016 + VI *06 j 9 
•four decimal places. 

2. Find the value of 


expressing 



result correct to 


of +i®T of ^54. I 6 f. 6 d. of £2, 05 . 3 ^- 

Express the result as a fraction of Rs. 560* counting U. gd. for a 
rupee. 

3. Find* by Practice, the price of 37 maunds 15 seers 12 chataks at 
1^. l6. loa. 8/. per maund. 

• 4. A person borrowed Rs. 1460 from the Funj ab National Bank on 
the 1st of January and repaid the amount on the 6th May of the same 
year. H. had to pay Rs. 45 as interest. Find the rate of interest 
per cent, per annum. 

A merchant sells out sugar to a customer, using false weights* and 
(hereby gains ir^ per cent, on his outlay. What weight does he substi¬ 
tute for one seer 7 


5* A path g feet wide, running all round a square park, has an area 
of exactly 3 acres. Find the area of that part of the park enclosed by the 
path, an^ the cost of covering this part with grass at 20. 6/. per square 
•yard. 


V. UNIVERSITY OF ALLAHABAD. ENTRANCE PAPERS. 

1889 . 

I. Define a fraction and shew that i=|. 

By how much does the difference of xV f^ll short of their sum ? 

Express the detect as a decimal* 

( 3 ) Subtract *03 from * 5 j and divide the result by *ioi. 

3. Find the square root of *001 to four places of decimals. What 
number has *l for its square root ? 

•4. What sum of money will amount to Rx* 38 x • 4 • o in 15 months 
at 5 per cent per iftinum simple interest 7 
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$. How long will it take to walk ^iloog the four sides of a square field 
'Which contains 16 acres 401 square yards, at 3 miles an hour ? 

^ 6 A and P complete a piece of work in 8 days ; B and C do the 

same in 12 days ; and B and C finish it in 6 days. In how many days 
will A and C complete the work ? 

7* A who travels 3} miles an hour starts 2\ hours before B who goes 
the same road at 4} miles an hour ; where will B overtake A ? 

1890 . 

1. Multiply *347695 by 2*0026, and divide the product by *01905. 

2. Simplify + 3 t - 5 ^ + “ ^xV 

3. Find, by Practice or otherwise, the value of 2345 md. 27 seers 
10 ch. of wheat at 3^3. 10. 8 per md. 

4. Extract the square root of X - ('OOI35)* to 5 places of decimals. 

The weight of a cu. in. of water is 253'X7 grains, that of a cu. in. 
of aTr is '3r grains ; find to 3 places of decimals how many cu. in. of water 
are equal in weight to one cu. lU of air. 

6. On measuring a distance of 32 yd with a rod of a certain length 
it was found that the rod was contained 41 times with 4 un inch over. 
How many inches will there be over in measuring 44 yd. with the same rod ? 


1891 . 


1. Define “Notation”, “Numeration*^ ; and prove that “three times 
four” = “four limes three”. 

2. Reduce to a single fraction 

919tV 4’ic6 , „ - 

3. The wine in a pipe when full is worth ;^19. 95. gcL How much 
has leaked away if what is left is worth £g> 16s. 7gVx^* ^ 

4. In diecounting a bill, what do you mean by “*the Banker’s profit” ? 
‘If the simple interest on /923. i8j. 14^. amounts to £ij. gs, 3{cil exactly 
in 138 days, what is the laie of interest per cent, per annum 7 

5. Extract the square roots of 99,980,001 ; and of • 

1892 . 

X. How is a fraction affected by adding the same number to the 
numerator and the denominator ? 


Prove that —— is greater than } and less than 
4■^5 

2. (a) Divide i[ 3 +l {3 + i {3 + *i)}] by *125. 

{b) Reduce ills their lowest terms and express thek * 

difference as a decimal. 

3. Foxty men finish a piece of work in 40 days, if 5 men leave the 

work after every tenth day, in what time will the whole work be 
completed ? , 
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4. Find the difVeferce between Ihe Simple Interest and Discount 
1^330 in 4 years at a| per cent per annum. 

„ ^ ^ . looo'aoox 

<. Extract the square root of- 

^ ^ 1000 • 


1893. 

1. Two recuning decimals are added together ; prove that the number 
of digits in the period of the result cannot exceed the product of the 
numbers of the digits in the original periods. 

2. Find the value of *54 of *3072 of z mile 5 fur. 30 poles. 

3. Multiply R2. anna x. by 

4. Find, by Practice, the cost of zo cwt 3 qr. 23 lb. 8 oz. at £u Sr. Sd, 
per cwt. 

5. A sum of money was divided amongst 5 people ; 4 of them 

received respeclively -15, •!, | of the whole, while the 5th received 

jCioS- 3 ^- What was the sum divided ? 

6. An oz. of standard gold, one-twelfth of which is alloy, is worth 
£3, 17s. zoJ</. ; how many sovereigns would be coined from 36 lb. 8 oz. ot 
pure gold ? 

* 7- Find the square root of 6246*057024 and of 


1894 . 


1. (fl) A multiplication sum having been worked is partially rubbed 
out ; the figures that remain are the entire multiplicand 999 and the Iasi 
three digits 193 in the product. Restore the complete work. 



Simplify —^ x 

I5V 


z +* 002 ^ X 
1 '0023 - *05 


4SX’3S 
8 • 


2. da) What decimal of Rzoo must be added to of RS • 
that th?sum may be 10 annas ? 


ZO 


8 


a 


{^) Extract the square root of 25*6. 

\J 3, Two trains start at the same time from Mirzapur and Delhi and 
proceed towards each other at the rates of 16 and 21 miles per hour 
respectively. When they meet it is found that one train has travelled 60 
miles more than the otbes. Find the di-tance between the two stations. 


^ 4* Two years anrl six months ago, I borrowed a sum which with 
simple interest at 6 per cent, per annum now amounts to ft638.4 • a Find 
the sum. 


. 1806 ? 

► I. (a) Explain what is meant by the following terms s— 

Primt factors ; common measure ; common multiple : lowest common 
mkltiple. •' 

(^) A courtyard 452 feet long and 404 feet wide, is to be paved 
with square stones all of one size. What is the largest size which can be 
used 7 *' 
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*. (a) Simplify of J^?+4x4-*. 

{b) Fird the square root of 3 *1415926 to four places of decintalSi 

3. The between the Inteitest for 4 montbsi and the Discount, 

on a certain sum due in 4 months at 4 per cent, is one rupee. What is 
the sum ? 

4- A merchant sells silk of two qualities which cost him R5. 5a. 4^. 
tand R4. 4<i. 4/. per yard, respectively. The selling price of the latter 

is two-thirds that of the former, but th e quantity sold is double and the 
merchant gains 25 per cent on the whole. Calculate the selling price 
per yard of each. * , 

5- A policeman goes after a thief who has 200 yards’ start ; if the 
policeman run a mile in six minutes, and the thief a mile in ten minutes, 
how far will the thief have gone before he is oveilaken ? 


1886 . 


X. Simplify : 



2 + l{(2 + li) 
* li+2(2 + ^r 


*125 xCi7Sf>f’^857^4) 

' ^ •0002s ’ , 

2. (c) Express I of 7J. 6<f. + 1*25 of 51. - *545 of qr, 2d, as a decimal 
fraction of £io> 

(^) Extract the square root of 40000*400001. 

3. What is an aliquot part of a quantity ? 

Find, by Piactice, the time of Imildirg a wall 27 yards long, 1 yard 
thick and 6 ft. hi^h, of which one cubic yard is built in 3 hours 18 minutes 
and 45 seconds. 

4. How far shall.I ride with a friend who leaves Allahabad at 9 a. m. 
and will drive to Karcbana which is 10 miles from Allahabad in ore hour, 
that I may, by walkirg back at the rate of 4 miles an hour, reach home at 
11-30 A. M. ? 

5. A owes B R1435 due at the cnd»of 4 months, R630 due at the end 
of 8 months, iR86o due at the end of a year. B wants bis money forth¬ 
with. What ought ^ to pay him reckoning interest at 7J per cent ? 


1897 . 

1. What is the largest Tiumbtr which divides both 2397 and 2491 
without remainder ? What is the smallest number which is divisible by 
both of these numbers ? 

2. State and prove the rule for pointing in multiplication of decimals, 

why is the removal of the decimal point one plaCfe to the right equivalent 
to nultiplication t>y so ? Illustrate your answer^y comparing the numbers 
23*015 and 330*15. ^ 

Find the square root of *0802^. . 


C. A. 38 
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3. A person lent another a sam of money for 72 days at 3 per cenU 

per annum. At the end of that Um$ he received £29^. I2s» What 

was the sum lent ? 

4. The compound interest on a sum of mon^ for 3 years at 5 per 
cent is 33X. or. 3^. ; what is the simple interest ? 

5. If a rupee is worth one shilling and three pence half-peniy. and a 
shilling is worth 1*25 francs, what is ih^ value in irancs 01 1,365 rupees ? 


1888 . 


X. D.:iiie measure of a number and find the G. C| M. of 

(1) R2. 42. and 10a. 

(a) fandS. 

Find the greatest number whi^h will divide 13955 and 14565 and leave 
a remainder 7 in each case. 


2. Simplify :— 

ta\ *125 of ft S- 

' (i)’* +(i)* ^ '637 o* * 7 - I"- 

( 6 ) 

3. Extract the square root of 



and calculate the difference between this square root and to 

three palces of decimals. 

4. Find the cost in English mmey of travelling from Vienna to 
Trieste, a distance of 363 English miles, the average cost per German 
mile%eing 13 kreuuers. Given that 

I German mile=4) English miles. 

;fx=:25*5 francs. 

3*75 francs=105 krentzers. 

5. What is the present value of a legacy of 149 ix. 3d. due seven 

years hence at 2| per cent, simple interest ? 

* 

< 1899 . 

1. Simplify;— 

_ ■ i+Aof|+t _ 

*ol(i+5i)+4 ol*ot(7-2|)-* 

and express f of Rx. 5a, as the decimal of Ri. 42. 

2. A number may be divided by 125 by multiplyifig it by 8, and th m 
marking off the last ^ree digits as decimal Explain ffie reason for this ;* 
and divide S^S by ^^5* 
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3t What is the meaning of an “^liquot part’’ ? 

Findf by Practicei the value of 24 tons 3 cwt. 2 qrs. 25 lb. at £l^• xis, 
'€<i. per ton. 

4. A piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work th-^se arc joined by 4 others, in how 
many days will the work be finished ? 

5. Extract the square root of 5 and of *5 each to 4 places of decimals ; 
and show that the square root of *4 xs 

6. What is the difference between the interest on a bill of 135 

4^. for 3 mont& at 4 per cent, per annum and the discount on the same 
tor a quarter of a year at the same rate ? 

7. (a) A speculator sells at a proSt of 50 per cent., but his purchaser 
fails and only pays 8a. in the rupee. How much per cent, does the 
{speculator gain or lose by his venture ? 

t {h) A person investing in the 4 per cent*, receives 5 per cent, for 
his money. What is the price oi slock ? 


1900 . 

z. Stale the rules for multiplication and division of decimal fractions. 

.V'''' Assuming that the surface of a sphere is 3*14x6 times the square of ite 
idiamster ana that the earth is a sphere whose diameter is 8ooo miles, find 
what fraction of the whole surface of the earth is the area of India which 
^is 1350000 sc^uare miles. Express your result as a decimal fraction. 

2. What are circulating decimals ? Distinguish between pure and 
mixed circulating decimals. 

(а) Add together Vs* t'v* aV express the sum as a mixed 
•circulating decimal. 

(3) Reduce' *0416 x of R8. 52. to the fraction of 1 anna. 

Vlff + sf ><40 

3. (2) Find, by Practice, Ih? price of 100 bags of Roaa sugar, each 
weighing 4 seers 2 powas anl 3 chataks, at 6 a, gp. per seer. 

( б ) Find the square root of 10*02 to three places of decimals. 

4. What sum of money will amount to £3528 in two years at S per 
[cent, compound interest, and what will it amount to ia two mote years ? 

5. What monthly income will be derived from the investment of one 
lakh of rupees in Che 3^ per cent. Government oi India paper at.ioojl ? 

IQOL 


I. (a) What is the greatest length which is contained a whole number 
of times exactly in both 25^^ feet and 21^ feet ? 

v' (^} Find^the value of 


:49 

2*1 





of ;f46. 
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2. la) Express the difFerence ^between *942857! and '§57142 as a 
vulgar traction in its lowest terms. 

*02(2 X *264 

(b) Extract the square root of-' 8"03 " ~ places of decimals. 

3. In a two-mile race ^ wins, B being 22 yards behind and C 106 
yards behind £• By how much would B beat C in a three-mile race ? 


4- What sum at compound interest will amount to R550 at the end 
of the first year and to R676 at the end of the second year ? 

5. How much per cent. Government Securities at 95i must be 
sold in order to purchase enough 5 per cent. Calcutta Municipal Deben¬ 
tures at X19J to produce an annual income oi R665, a brokerage of ^ per 
cent, being chargea on each transaction ? 


1902 . 

Find the G. C. M. and also the Li. C. M. 

Si„pui, liis^.rs ,5. 

•075 2 * 375 


of 49*383 and *1425691. 


3« Find, by Practice, the value of 246! maunds of sugar at Ri3. 5a. 

per maund. 

4. A and B have between them 132 horses ; *25 of of 

. How many has each of them ? 

5. Six men and five boys can do a piece of work in 7 days ; they 
work at it till they have completed f of it ; then two of th^s men leave 
and two more boys come. How long will the work be in hand, if a boy 
does half as much work as a man ? 

6. If I lend a friend R 1,250 at 4 per cent, simple .interest and tell 
him % keep it until principal and interest amount to Rl, 656 . X02. 8/., 
bow long will he have it ? 


1803 . 

1. (a) How many lengths of 2| inches each can be cut from a rod 
feet long, and what will be the length of the portion left ? 

[b) Reduce ^ of R4. Ja* 3/. to the fraction of f of R7. 14a. 8/. 

2. (n) Divide *016085 by 3*125 ; and express 1 '4583 -M'5 as a decimal 
(b) Simplify 

55 -081 4*9 

*63 *'^4-2 ^•33* 

3. A and B can do a piece of work in 12 days ; after working 2 days 
they are assisted by C, who works at the same rate as Af and the work 

, is finished in 6^ days more : in how many days would B alone dc 
•tBe work ? *• 



ALLAHABAD ENTRANCfi PAPERS 



4« The 4 P. M. passenger traip from Delhi to Tundla stops first at 
Ghaziabadf laj miles distant, at 4-30?. M. ; the whole journey is I 27 i 
'iniles, and 20 per cent, oi the time is expended in stoppages ; at what 
tiiae is the train due at Tundla ? 

5* Ac what rate per cent, simple interest will R833. 5a, 4j^« amount 
to R952. la, 4^. in 3 years and 2 months i 


1904 . 



Simplify 




of £u I3r« 4 ^* 



*00281 X * 0625 

^■405 


2. (a) A bankrupt’s liabilities are ;^5,235. xor. and he pays hU 
creditors 5^. Of/, in the pound, i^'ind, by Praciico, the amount of his assets. 

(6) Find the square root oi xo'ool correct to four places of decimais, 

3. 11 3 p. c. more be gained by sslling a horse for 55. than by 

selling him lur jCiii, what is the original price oi the horse ? 

4. What will Ri|000 atujunt to in 3 years at 5 P* ainum 
compound interest ? 


5. If the 3 pci cent, consols arc at 93^. wliit su n of money must be 
invested in this stosk to get au auuuai income 01 brokerage Ixing 

J per Cent. ? 


1903 . 


1. (a) Simplify 

71 , 

li t-j 




of — 

1 + 


2 

4i 


(d) Find the value of correct to four places of decimals. 

VO 

2. (c) Add together *175 of x ton, *83 of i ewL and ^gj^of i lb* and 
reduce me sum to the decimal oi xo tons. 

{b) Find, by Practice, the rent oi 3 acres i r >od 27 poles of land 
at £i, i6j. 8 r/. per acre. 

3* By selling a horse for R5o a man lost 4 per cent. ; find what would 
have been his gain or loss per cent, it it had b^ca sold lor R 5 a 

4. Find the discount on R£,ooo due 3 months hence at 4 per cent, 
per annum. * i 

5« A person transfers ;^iooo stock from the 4 per cents, at 90 to the, 
3 per cents, at 72 : find the alteration in his iacome. • 
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1909. 

1. A merchant has three kinds of wine : of the first kind 403 gallonsr. 
of the second 434 gallonst and of the third 465 gallons. What is the least^ 
number of full casks of equal size in which this can be stored without 
mixing ? 

2. Find the sum bf money that is the same fraction of 5 crowns that 
Rx. 8a., ii of Ra, 5a. 4^. 

3. A sum of money amounts in 10 years at 4I per cent simple interest 
to R2,972. 8a. In how many years will it amount to R4,^3S6. 4a. ? 

4. Extract the square root of 15848361. 

1007 . 

X. Is 823 a prime number ? Why is it unnecessa.y to try factors above 
23 in answering the question ? 

2. Show that to 3 figures tt =^7^ and that to 5 figures ^ 
where ir =3*14159265. 

3. Find the quotient of 68937825 by 72*6328 correct to four figures. 

4. Find to 3 decimal places the square root of 5. 

1908 . 

1. Find the sum of the 21 odd numbers which follow 15432. 

2. Reduce J+y+i + y- V "sy 1 ^ a fraction in its lowest terms. 

3. Find all the prime numbers less than a hundred. 

1909 . 

1. A metre = 39'3708 inches. Express “325 of a metre as a decimal 
of a yard (to six figures). 

2. V%at will be the gain pf^r cent, if mangoes bought at the rate of 
six for 50. are sold at the rate of five for 6a. ? 

3. In the first four months of 1906 the Indian Government sold Bills 
amounting to R97,984,311, obtaining j^^6,537,578 in exchange. Fmd the 
value of a rupee in English money to the nearest tenth of a penny. 

/T. B. Use no more figures than are necessary to obtain a result to the 
degree of accuracy indicated. 

4. A holder of R5500 of 3}% Government paper sells at 91} and 
invests in 4% stock at xoi. It the brokerage is i for the first and i for 
the secondi find the change in his income. 


1910 . 


X. Wiite in figures the number—ninety-nine billion ninety-nine million 
ninety-nine thousand and ninety-nine. * 


t 


Simplify 


*0075 4*255 X -0 64 

• *0175 *00032 * 
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3 . Find the least integer exactly divisible by Si* 7 i> ^ 

Extract the square root of jSjSotzS. 

3« What sum put out at compound interest at 5 per cent, would 
mmoimt in 3 years to jfSia 6s* gd,} 


lOlL 

1. Write in^gures the number-^nice billion eighty<mne million nine 
thousand and ten. \ 

2. Define the tern and metru 

If one itch is equ^to 25*4 millimetrts, find the nvmber of liilomelres 
in a mile. 

3. Extract the square i^t of J157428441. 


1912 . 

I. A ball is 10*01 metres high, 40metreslorg, and 8 ooi metres aide. 
Find the number ol cubic millimetres it contains, and write your answer 

in words. 



Simplify 




and (2) find 0-41375 of £2* lor. 



\ 


3* Find the price of 3 per cent, stock when an increase of income of 
£S' 3^ is made by transferring to thtm a sum of ;f4»37S» 2l P®* cent, 

stock at 95|. 


1913 . 


1. Simplify 

7s-5V‘Sl-3i ixiHirsV ^ 

2. Extract the eighth root of 2143588S1. 

3. A man subscribes to a provident fund 4% of bis income; on the 
remainder he pat s inerme-taxat 5 pics in the rupee, and after this deduction 
he gives of the If mainder in charity. Of the remainder he gives xV 

his mother, v^ho thus receives R12 a month. F^nd the man’s gross annual^ 
income. 

4* An acre is 0*40467 hectare, and i is equal to 25*25 francs. An 
estate meamiing 1927 hectares is sold for ten million one hundred thousand 
francs. What is this in pounds per acre 7 • 
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« 




Simplify 


1014. 

f 



(2) Add together f of f of ix.| and f of and express the 
sum as the decimal fraction (correct to two places) of one guinea. 

a. Find the square root of 25 + ^/^2^ correct toy three places of 
decimals. ' 

3. A sells an article to ^ at a profit of 20 percent B sells it to C 
at a profit of 5 per cent. If C pays 73j , wuat did it f^>si A ? 

4. I invest equal sums in a 4 per cjnt. stock a id in a 3 per cent, 

stock and get 5 p^r cent, lor my money ; the 4 per cents, are at 90 ; 
what is the price of the 3 per cents. ? , 


191S. 

I. Find the square roots of (1)3035*01,(2) *1 to three places of 
decimals. 

t Prove that the product of any two numbers is equal to the product 
of their H. C. F. and their L. C. M. 

The L. C. M. of two numbers is 2).|i88, and their H. C. F. is 84. 
If one of the numbers is 142S, find the other. 

3. A rectangular lawn 51 ft. long is surrounded by a path which is 
4 It. 6 in. wide. If the path is 9S sq, yds. in area, find the breadth of 
the lawn. 

4 * 1^765. I3r. 4^. is the discount on ^^4600 due in 2| years, what 
is the rat 9 per cent., at simple interest ? 


1918. 


1 Simplify 

2. Carpet 2 ft. wide at 6 s, 9/. par yd. for a room 25 ft. 4 in. wide 
costs £^0* 8r., and paper i ft. 8 in. wide at 4}^. par yd for its walls 
costs £s* 5^- (no allowance to be made lot doors or windows). What is 

*^ne height of the room ? 

3. The manufacturer of an article makes a profit cf 2$ per cent» 
the wholifeale dealer makes a profit of 23 per cent., and the retailer 
n^kes a profit of 28 per cent. What is the cost of production of an 
aitiets retailed ior«x6 shillings ? 
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*• (1) Simplify 


1917. 



2i-ii si 



' (2) Find a fourth proportional to i}, o*09t ; andlexpress the 

result as a clcciiMl. 

2. (i) Redi^ 0'07 of^i. S^*+o' 675 of j^a. w. +0*1875 oI &/. 
to the decimal of X lo. 

(2) Find ^ square root of 2 to four places of decimals. 

3. A man buys iwk at zld- per quart» dilutes it with water and sells 
the mixture at per^art. How much water is added to each quact of 
milk if his profic is 63 cent. ? 

4. Find the present Tsdue of R84$, due 2 years hencei compound 
interest being reckoned at ^^er cent, per annum* 


1918. 

I. (a) Find the number nearest to xoo,ooo that can be divided 
exactly by 2, 3, 4, 5, 6 and 7 respectively. , 

(^) A man in India wishes to send to his son in England 
a year ia monthly instalments. How much will he have to pay monthly 
in rupees ; the value of 1 rupee in EnglUh mon^y being £o» is. 4/1^* ? 

3. One revolution of the pedal crank drives a bicycle a distance equal 
to the circumference of a circle of 70 ins. diameter. IIow many revolutions 
does the crank make in travelling i mile ? If the wheels are ^28 ins. in 
diameter how often do they revolve in the same distance ? [ tt 

3* One clock gains 25 secs, a day while another loses 1 minute a day. 
They are both set at the right time at 8 a* m. on August 15. On what 
day and at what time will they differ by i hour ? 

1919. 

1. (a) Find all the prime numbers that divide both 1287 and 1144 
without remainders. 

{ 6 ) SimplHy 

iix 3 ?+(4gx ||i) , .. 12: 32-7*56 

«>*3S + 3'45' 

2. The inside measurements of a room are 42 ft. 6 ins. and 22 ft 
9 ins. ; the walls are 2 ft. 3 ins. thick and there is a verandah all round 
20 ft. 6 ins. wide. Find the cost of paving the verandah .with tiles, 
measuring 4} ins. by 3 ins. and costing 6 pies each. 

3. Which is the system of payment most advantageous for the student 
tf the rate of interest obtainable is 6% in the following case ? 
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« 

*'For students commeccirg the course the entrance fee is R3o« 
The entrance fee is payable by all stu<J^nt8 at the commencement ot the 
course or may be paid in three instalments of Ri2 each at the beginnings 
of the first, second and third yeais respectively.*’ 


1921 . 

T. la) Find the least number Tvbi'ch when divided by 128 and gS 
will leave in each case the same remainder 5. 


(^) Simplify 


+ ‘5 - 

i'oo25+ *0625 - * 





2. The matting of a room, 3 times as long as at 4 annas per* 

sq. ft cost R75 ; and the painting of the walls at 2 9^005 per sq. yd. cost 


R6. 6a. ; what is the height of the room ? 


A 

/ 


3. Find the true discount on R520S. X2a.^ Jue years hence at 
4} per cent, per annum. * 


1922 . 

1. (a) There are 316 pag'S in a book, which is 1*5785 inches thick 
fi^cl to four places of decimals the thickness ot its paper, allowing '0843 
of an inch for each side of the cover. 

(^) Find the square root of 1 *002001. 

2. Find the cost of white-washing the four wills of a room, 24 ft 5 in. 
long, 20 ft. 7 in. broad and 8 ft. 10 in. high, having 2 doois, 7 It. 3 in. 
by 4 ft. 2 in. each, and 2 windows 3 ft 4 in. by 2 ft 6 in. each, the cost 
of white-wasjiing ^ing 4 annas 5 pies per square loot 

3. By selling a horse for R320, a person lost 2^ per cent ; how 
much per cent, would he have lost or gained, if he had sold it for R450 ? 

4. Fl^e copks of a book can be boight for a certain sumofmonty 
payable at the end of a year, and six copii s of the same bock can be 
bought for the same sum ii it is paid at once. What is the rate of interest ? 

VI. UNIVERSITY OF PATNA. MATRICULATION PAPERS. 


1918 . 


y 


Compulsory Paper. 
(a) Muldply 876095 by 567049. 

Or. 


j i 

«/ Two nuiqbers when divided by a certain divisor leave the remainders 
4375 R&d ,2986 respectively; but when the sum of the’Wo numbers is- 
divided by the same divisor, the remainder is 2361. Ftnd the divisor. 

'' (&) Find the G. C. M. of 64176 and 119x84. 
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Or, 

9 

What is the least du mber which» when divided by 6| 8t iS* 
leaves a remainder of 5 ? 

2. (a) Simplify-^ 

. I 


2 + 


2 + 


5-t 

Or, 

Find th^ost of 313 articles at £2* 171. lid^ each. 

{&) Multiply 3^5 by 0*0133, divide the product by 3'64. 

Or, 

i 

Find the value of of 3 guineas, and express the result as. 

tto. 40. 

decimal fraction of ^^5. 

3- (a) What sum will amount to R 5 ^ 7 ' 3 } ycurs at 5 cent, 

per annum simple interest ? • 


In what lime will /‘1234S. 13J. 9}^. double itself at 4 per cent, per 
annum simple interest ? 

(d) A does I’v of a piece of woik in 14 days; he then calls in B, 
and they finish the wotk in 2 days. How long wculd B take to do the 
work by himself ? 


1918. 

Additional Paver. 

1. Evaluate \/ 67 - Js/X7 to 6 places of decimals. 

a 

2. How many litres of water weigh xooo lbs., given that one cubic 
foot of water weighs xcoo oz., and one metre3s39*37 inches ? 

Find the value of the follcwirg series correct to four places of 
decimals :— 

I I T I ^ 

3.1 3*'2 3*-3 3*-4 

4. Wbdt must be the least number of soldiers in a regiment, to admit 
of its being drawn up 5, 6, 7, 8, 9, or 10 deep, and also of its being formed 
into a solid square ? v * 
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1810 . 

Compulsory Paper. 


I. (a) Multiply 79394451 by 7640950. 

Or, 

Find the greatest and least numbers of six digits which are exactly 
divisible by 789. 

{d) A heap of pebbles can bs made up exactly in^groups of 25 ; 
but when made up into groups of l8» 27 and 321 ther/is in each case a 
remainder of 11 ; find the least number of pebbles such a/aeap can contaiiu 

Or, 

A grocer buys 10 cwu 3 qrs. 21 lbs. of sugar for and pays I2^» '6A 
for expenses ; at what rate must he sell it per pou^ to clear /iS* 
by his bargain ? ^ 


2. (a) Simplify 






Or, Express J of I2J, 6//. + *525 of 7j.i6i/. - *56j of i6j. as the 
decimal of ^i. 

, (d) Find the cost of 9 yds. 2 it. 10 io« at 5r. per yard. 


Or, 

What woAld be the cost of painting the four walls of a room whose 
length is 24 fu 3 in., breadth 15 iu 8 in., and height ll ft. 6 in., at 4^. 
a square foot ? 

^3 (a) What sum will amount to ^425. 19s* 4^1/. in 10 years at 

3} per cent, simple interest ? 

Or, ^ 

If tK% 6c/. loaf Weigh 4*3; lbs. when wheat is S 73 r. per bushel, 
what ought to be paid lor 49*3 lbs. of bread when wneac is 9'2i. per 
bushel ? 

If 2C0 men can make an embankment 5 miles long in 2$ days, 
how much overtime must 60 men work to hni^h an embankment 2 miles 
long in 32 days, 12 hours being a day’s work ? 


Or, 

v/A man walks a certain dUtance, ani rides back in 3 hrs. 45 min. ; 
he could ride both ways in 2} hrs. IIow long would it take him to walk 
both ways ? 

1919 . 

Additional Paper. 

1. Find thef^uaie root of *00249976000576. * 

« Or, A square field contains 40 acres. Find the cost of running a fence 
round it at 21. 6(L s yard. t 
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2. Given that a inetie contaii^ 39*37 inchesi express five miles in. 
kilotnctrts and metre correct to tlie nearest metre. 

Or, Find the value of 


X- rr + 




1.2 1.2.3 I 2 * 3-4 L2.3.4.S 
correct to 4 places of decimals. 




X. 

2. 

3 - 


1920 . 

Compulsory Paper. 

Multiply 9\625 by 961024. 

Prove that - 94340® = 16575*. 

Reduce to its mvest terms alHIl* 

5//. .g.. ...-f 3 tons 3 cwt. 
9^. lo</. ' ^ 4 tons 3 cwt 


4. Simplify 


4. Express i of 7j. +1*25 of 55.-O'S^j of 95. 2^, as a decimal 

of/ia 

6. Find the cost of 56375 articles at igs, gd per hundred. 

7. A tradesman who commenced bu.eiDess 5I years ago increased ]}is 
capital at the rate of 15 per cent, per annum, simple interest, and it now 
amounts to j^596o. What sum did he start with ? 


1020. 

Additional Paper. 

1. Eithir^ Find the smallest number that must be added to IS3'I40025. 
to make it a perfect square. 

Or, A piece of silk cost 84. or, 4iil, and there were as many yards 
in the piece as there were pence in the price of a yard. Find the length 
of the piedb. 

s. Either, The Great Wall of China is said to be 2400 km- long and 
7625 mm. thick at the bottom. Find, to the nearest square foot, the area 
of the ground it stands upon, (i metre=39'37 inches.) 

Or, Employ the contracted method to divide 2*6289475 dy 305*5. 
correct to the sixth decimal place. 


1921 . 

Compulsory Paper. 

***•«■* 

1. Find t^e continued product of 3781, 3|8l and 37S3. 

2. Add together 1 and }, subtract the sum from 2, multiply the 

rerult by { of ij of 8, and find what fraction this is of 99. 
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3. Either^ Find the value, co^ect to 6 places of decimals, of 

2*4iS + i"iS+3^5§+o7354 + a4'04*. 

Or^ Find the square root of 534 S 344 * 

4. Either^ Find the value of 9 yds. 2 It. 10 in. of cloth at Sr. ^\d» 

per yard. 

Or^ What will be the cost of pai nting a room which is 2 o\ ft. 
long, l8| It. broad and 10 it. high, containing iwo 
windows whose dimensions are 7 ft. hfZ ft. each, at the 
rate of 2r. 6 d* per sq. yd. ? 

5. Either^ At what rate per cent simple interest,/vill jf936. 13^. 4^ 

amount to yr- 4|^. m 4I yeary 

0 /% What sum of money must be lef^ iu order that after a 
legacy duty of 10 per cent, has bj^ph paid, the remainder 
being lent out at 3 per cent, sjfhple interest may give a 
yearly income of too guineas ? 

loaa. ^ 

Compulsory Paper. 

1. Multiply 23405 by 12084. 

2. Find the greatest number which exactly divides both 13677 and 
28012. 

3. A man owns a house anJ (S+f) of his portion is worth 

Rs. 112 ; find the price of the whole house. 

4. Either^ Find the cost of 25 biles at Rs. 9. zoa. 7/- per maund if 

each bale contains X3 mds. 24 sr 12 ch. 

Or^ Find the cost of making a gravel path 6 ft. wide along the 
inner edge of a square field, whose side is 120 yds. long 
at 80. per. sq. yd. 

5. Eiiher^ Extract the square root o f 2701 *9204. 

\>r, Find in^what time a given sum of money will quadruple 
itself if lent out at simple interest at the rate of a pice per 
rupee per month. « 


1923 . 

COMPOLSORY Paper. 

I. By what number must 695 be multiplied so that when the product 
is subtracted from one million, the result is 507245 ? 

2* Find the smaHest number of which 135, 126, 432, and 255 are 
divisors. 

3« Prove that 

j ^ _L_ 

r J+i+l 

16 


i 
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^ 4 . Add together 3* 0 U 35 f I 2 'zl of 5 ^ and 7*285714 

a guinea. \ 

Oti Find to the nearest pie the value of 123^ maunds, 27 
seers, 10 chataks of wheat at ft 3 . loa. 8 /. per miund. 

5. Eithtr^ How often mast I run lounl a square field of 10 acres to 

run a mile ? 

Or, A dealer bo oght 76 cows, and then sold 2o at a profit of 15 

£ 40 at a profit of 19 p::r cent, and the remainder 

of 25 per cent, making a total profit of RS57. 
he give for each ? 

1924. 

[JoMruLsoav Paper. 

1 9987. 

216636. 

lumber of six digits which is exactly divisible by 

.... 

3. Find the price 01345 maunds, 27 seers, 13 chalaks of rice at R7. 
ICO. 8/. per maund. 

C?r, Simplify ;— 

3f+4 ^ _ ^ 475-f 3 '8 *0 21 x x> 0 2 X X 2 X 0 

Si*#-T«%-14 X-007 

4. A contractor undertakes to dig a canal 12 miles long in 350 days, 
^and employs 45 men ; he finds that in 200 days be has completed 4 } miles. 
How many additional men must he employ to get the uidertaking finished 
in time ? 

5. The length of a rectangular field is to its breadth as 3:2, and its 
area is 11,094 sq. m. Find the cost of surrounuing it with a fence at 
2*25 francs i>er metre length of boundary. 

Or, In an examination 52 cent, of candidates failed in English and 
42 per cent, in Mathematics. If 17 pec cent, tailed both in English and 
Mathematics, find the percentage ot those who parsed in bo:h the subjects. 

1026. 

Compulsory Paprr. 

I. The quotient in a division u 479* ilze dividend is 34,76,418, and 
the reuminder is 794 ; what is the divisor ? 

Or, A boy miscopies a question and fioda the value*01,2978x978 
instead of 2928 x 978. By how much is his answer loo great ? 

2* Find the greatest number that will divide both 7x9 and 930, 
deaving the remainders 5 6 respectively. 

Or, Find the L. C M. of 481 and 629. ' 

3. A maa standing on the platform of a station n otices that a train 
whose speed is 36 miles an hour passed the platform in 20 seconds. If the 
dength of the platform is 200 yards, what is the length of the train ? 



arithmetic 



Or, Simplify 

*05x7 L Rs> a- 7 ^* 

3 i + l| l+l -071 * Re. I. iiaj/ 


4* A cerlain Eum of money at simple interest amounts to Rs. 632^ 
8aj. in 3 yeais, and to Rs. 673. i2as, in 4 years 6 months. Find the 
sum and the rate of interest. 


Or, What number multiplied by itself will gire I 09 f {$• 

5. A rectangular court is 120 feet lorg and 90 feeybroad, and has a. 
patbf 10 feet wide, round it Find the cost of coverii/ the path wiih^ 
flag stones at Rs. 3. 6ar. per square yard and lurfing the court itself at 
Rs. 7, aar. per xco square feet. 

* 192 B.. 

Additional Paper. 

I. In a division sum the divisor was 647042/nd the quotient 497035 
what was the dividend ? ^ 


Or, A collection containing an equal number of rupees, half-rupees, 
quarter-rupees, two-anna -pieces and one-anna pieces amounted to 
Ks. 968-12-0. '\\'hat was the total cumber of coins 7 


2. (a) The forewheel of a bicycle is 8 ft. and the hindwheel is. 

10 It. 6 in. round ; what is the least distance in which the w'heels will, 
'turn round completely an exact number of times ? 


{d) Express xoj. lo\d, as the decimal oi 

3 li a train maintains an average speed of 42 miles an hour, it 
arrives at its destination punctually ; if, however, the average speed is- 
40 miles an hour, it arrives 15 minutes late. Find the length of ih^ journ-^. 

Or, Sixnplify 


3]i+4li-5l of i 

4. in what time will Rs. 350 amount to Rs.< 392 at 4 per centi 
I^cr annum simple interest ? 

/ 5. Extract the square root of 29’] 92409. 

Or, The four walls of a room have a total area of 660 rq. ft. ; the 
area ol the floor is 270 &q. It. ; the width of the floor is 15 fu What is 
the height oi the room ? 


1926 . 


Compulsory Paper; 

X. Find the smallest number of six digits which is exactly divisible 

l«^- 

Or^ Along a hedge 59 ^ feet long 60 trees are planted at equal 
distances, one tree being planted at each end of the hedge. Find the 
• d&tance between any two consecutive trees. 
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9 U Ascertain whether 2zg is a pMme number or not. 

Express £y 7* ill as the decimal of £too* 

^ Find, by Practice, the cost of 8 mds* S5 sr* xa| ch« of wheat at 
Rs. 12. 5* 4 per maund. 

Or, A person spends f of his money and then of the remainder. 
He now finds that he has left Rs- 10 more than oi the original amount. 
How much had he at first ? 

4« A borro^d from B the sum of Rs 960 for 4 years, simple interest 
being charged at i\per cent- per annum. It was to be repaid by one-fourth 
of the principal beug paid at the end of each of the first three years, and 
the last fourth witu^e total amount of interest due to be paid at the end 
of the fourth yea^ ^hat would the last payment be ? 

Find the squ^e root of 2704*416016. 

5. A lawn tennis sound is half as long again as it is wide. The 
cost of levelling it at 5 ai^^r square yard is Rs. 1,47a Find the cost of 
enclosing it with an iron ra^ng at Rs. 4 per yard. 

^ Or, Messengers travelling 15 miles an hour are sent out every 10 
minutes to meet a pennon approaching at the rate of 10 miles an hour ; 
at what intervals of time will they meet him ? 

1920. 

Supplementary Paper. ■* 

X. What is the least number which must be added 102486132 in; 
order that the sum may be exactly divisible oy 4125 ? 

Or, Two persons have ir. 8. o between them. If one had Re. X 
moie and the other 8 as. less, the former would have twice as much as 
the latter. How much has each ? 

2. Multiply 25-05 by 4-6, and divide *0213 by 375. 

80025 

Or, Reduce- — to its lowest terms. 

937^93 

3. Find, by Practice, the cost of 237} maunds of rice at Rs. 8. iq» & 
per maund. 

Or, Simplify— 

(44 - 3 f) »< ( 7 l - Si*i) -f t of f of I of -v. ^ 

4* The simple interest on a certain sum for nine months at 5 per 
cent, per annum is Rs. 125 less than the simple interest on the same sum 
ior fifteen months at 4 per cent per annum. Find the principaL 

Or, Find the square root of 57214096. 

5 . The cost of carpeting a room was Rs. i 2 p ; but if the length of 
the room had been 3 ft. less than it was the cost^would have been Rs, joc. > 
What was the length ? 

Or, A man buys a bicycle. When he ha 4 ridden a certain distance, 
he reckons that it has cost him 22. 6/^. a mile ; he rides 240 miles 
more and finds that it has cost him 2a, a mile. How much fartbes 
must he lide to reduce the cost to la. 6/. per mile ? • 


a A. 29 
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(«) Multiply 78349S by 85607 9 > 

fV, Find the number whidi when divided by 7538 leavet a vemaindei 
^ 629 and if the quotient» decreaied by 289, the result is 3975. 

£'/ (^) V^at is the greatest number which will divide aooo and 970I 

^ and leave remainder 11 and 17 respectively ? 

Or, How many Kilogrammes are there in *708624 of ^«on ? 

(100 KiIog& = 1*9584 ewU) 

2. (a) Simplify :— 

~ of + JLl —^ of 5 ^ 

Or, What decimal of £2^ 13^. 4^ is *0625 of 

/O Find, by Practice or otherwise, t 

^ 3qr. 7} 11^ of coal at £6. 131. 4^. per ton. 

% Extract the square root of *00826462810. 

3. Find the sum of money which will secure at 4 per cent simple 
interest the same imcome at Rs. 12,345 at 4} per cent per annum. 

Otj A can do a piece of work in 3 days, B can do 3 times as much 
in 8 days and C 5 times as much in 12 days. In what time will they do 
it togedier supposing them to work at the rate oi 9 hours daily ? 



•i> of £1^ 6i* ZA ? 
of 24 tons 12 cwt 



1928 . 



1. (a) What number must be added to 113456789 to give a sum exactly 
ivisible 1^ 5678 ? 


Or 

Di^e Rs. 1656. 10 as. among B and C so that as often as A gets 
Rs. 2, V shall get Rs. 3, and as often as B gets Rs. 4, C shall get Rs. 3. 

^ ( 5 ) Reduce tiIII to it* lowest term. 

Or 


A grocer by selling tea at 15 as. a lb. loses 6 per cent. At what rate 
must he sell it in order to gain 17} per cent. ? 

3. (a) Find, by Practice, the cost of 40x3} cub. yds. of timber at 
x6r. 6\<L per cub. yard. 



If the simple interest on ;f3i38. 3r. 6d exceeds that on ^^2762. 131. 6iL 
by £1. or. 9|^. in three months, what is the rate of interest per cent, pei 
annum. 


« 



Extract the square root of— 


I 


1000'60009 
10 * 


I* 
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®*‘ *° decimal of /ii. 

3- ^ (a) In a race of half a mile A gives B 40 yards’i C 75 yards* start. 
<f t^ir respective speeds be uniform and as 23 ; S2 I 2I9 who will win 
4Uid by how much ? 


Or, 


rrZjT A £s -If » Guinea 

Find Rs. 3. 4\-S-— > -5-=-3-— 

j693* 

(d) A, Bf Csend^f 70 and 75 sheep respectively to a field the rdht of 
<which is £30. What\ercentage of rent should each pay ? 


1029, 

I. (a) Multiply 898765 ^by $04637. 

Or, 


/ 


The divisor of a certain number is 2$ times the quotient and 1$ times 
'the remainder. Find the number when the remainder is 37$. 

{d) What is the greatest number that can be subtracted from 
{684398 so that the remainder is a multiple of each of 60, 7Si 1359 140.^ 
•and 156 ? 

Or, 

What is the greatest sum of money of which ;£'4. I5r.| 135. and ^ 

£6. 171. 4df. are multiples ? 

2. (a) Simplify— 

S7S-|xr5i + aA-5-i-44 
t of7?-5*6-f3-2g 

Or, 


Extract the square root of ‘00005477 correct to 7 places of decimals. 

{b) Find the cost (to the nearest penny) of 9 cwt 3 qr. ii|lb. 
of goods at 1281. $r. per 100 tons. 

Or, 


In how many years will Rs. 5488 amount to Rs. 7002 14 as, 8/. at a 
aimple interest of Rs. 4. 6ar. 8/. per annum for Rs. 100. 

3. (a) A man sells a horse for Rs. xooo and loses 2$} per cent. 
How much per cent, should he have gained or Ibst, had it been sold for 
Rs. 1200? 

Or, - 

An emp^ cistern has three pipes. Two citn fill it in 3 hours and 
3 hra. ^5 min. respectively and the third can - empty it in X hour. If 
^these pip^ be opened successively at i, 2 and 3 o^ciock, find when the 
•cistern will be empty. « 


ANSWBBS TO EXAMPLES. 


Examples. 1 . 

1 . Ten ; sixteen ; forty-eight; ninety-nine ; seventy-six ; 

forty-three ; fifty ; thirty-one ; sixty-two. ^ 

2 . One hundred ; one hundred and eleven ; ninif hundred and 
two ; six hundred and twenty ; three hundred ; one hundred and 
three ; two hundred and thirty-four ; one hundred'and thirty. 

3 . Nine thousand, two hundred and sixteen^ five thousand, 
four Hundred and nine ; five thousand and four ^ne thousand and 
eleven ; one thousand, two hundred and ten ; ntne thousand ; nine 
thousand, nine hundred and ninety-nine. L 

4 . Twelve thousand, three hundred /:iid forty-five ; twenty 
thousand, one hundred and three ; forty thousand and forty ; fifty 
thousand and one ; ninety thousand, six hundred ; eighty-nine 
thousand, three hundred and forty-six. 

6 . Five hundred thousand ; seven hundred and eight thousand, 
nine hundred ; one hundred and two thousand and thirty ; three 
hundred and mnz thousand, eight hundred and nine ; three 
hundred and seventy-nine thousand, five hundred and eighty-six. 

0 . Seven million, two hundred and thirty-four thousand, six 
hundred and fifty-one ; seven million, ninety thousand, seven 
hundred and nine ; nine million ; seven million, eight hundred, 
thousand and forty ; three million, five hundred and sixty-seven 
thousand, eight hundred and ninety-one. 

7 . Thirty-two million, five hundred and sixty-seven thousand, 
eight Hundred and ninety-two ; thirty-four million, eighty-three 
thousand and ninety-two ; ninety million, nine thousand ; fifty-five 
million, five hundred thousand and fifty-five. 

8 . Seven hundred and eighty-nine million, three hundred and 
forty-five thousand, six hundred and twenty-one ; thiee hundred 
and ninety million, eighty-five thousand, two hundred and twenty- 
two million. 

9 . Seven thousand and nine million, fifty-six thousand, seven 
hundred ; three thousand two hundred and fifty-nine million, two 
hundred and eighty-seven thousand, eight hundred and ninety- 
one ; eight thousand and seventy million, eighty-eight thousand,, 

*^iwo hundred. 

10 . Thirty-two thousand and five hundred million, ninety-four 
thousand and one ; three hundred and eight 'thousand five 
' hnndred and she million, eight thousand, two hundred and thirty ; 
one billion, thref hundred and fifty-seven thousand nine hundred 
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« 

and eightjr-six million, four hu^red and twenty-eight thonsandt 
one ^hundred and twenty-three. 

iL 70, 2 ; 300, so, 9 ; 4000, 200, 3 ; 70000, 800, 9 ; 1000000000, 
300000000, 400000, 50000, 700, 80, 9 ; 3000000000000, 
70000000000, 9000000000, 4000000, 70000, 8000, 20, 3. 

12 . Counting from left, the zeroes respectively indicate the 
absence of—^Aousands, tens ; tens of millions, hundreds of thou¬ 
sands, tens of thousands^ hundreds, units ; tens of thousands of 
millions, thoijsdlnds of millions, tens of millions, thousands, tens. 

13 . (10,000} An thousand ; (9,999) nine thousand, nine hundred 
■and ninety-nine.^ 


Examples. fS. 


1. 13 ; 17 ; 19 ; ir;»ii. 

2. 

23 j 34 ; 40 ; 27. 

3 . 77 ; 90 5 84 ; 63. 

4 . 

342 ; 486 ; 504 ; 900. 

6. 203 ; 430; 555 ; 400. 

6. 

892 ; 704 : 640 ; 512. 


7 . 7i 83S ; 9,028 ; 6,009 5 4.ooo ; 6 085. 

8- 5,992 ; 8,074 ; 2,003 ; 4,040 ; 3,403. 

9 . 1,200 ; 8o,oo8 ; 18,4,54 ; 36,012 ; 90,000. 

ID. 20,070 ; 30,008 ; 54,400 ; 16,004. 

11. 405,000 ; 800,040 ; 702,074. 

12. 3,000,904 ; 9,000,400 ; 15,000,050 ; 108,003,004 ; 4,005,000. 

13 . 5,000,700,028 ; 3 I 5 i 764 ,oo 9 .oo 3 - 

14 . 3,000,000,000,050 ; 405,000,010,020,007 ; 1,000,001,001,000 ; 

6,000,000,000,006. 

16 . 512,255,762,713,473- 

16 . 12,000,000,000,012 ; 700,000,000,700,700 ; 3,000,003,003,303. 

17 - 7,305,000,502,006,024 ; 47,000,047,047,047. 

18 . 1,000,000 ; 99,999. 

19 . The number expressed in figures is 7707 ; therefore 
(counting from left), the first boy’s mistake consisted in writing 
three ciphers unnecessarily to the right of the first 7, and two 
ciphers instead of one to the right of the second 7 ; the second 
.boy’s mistake consisted in omitting to write a cipher to the right 
of the second 7. 


• Examples. 3. 

1 . Three lacs, forty-five thousand, five hundred and forty-three.; 
thirty lacs, twenty thousand and fifty ; seventy-rsne lacs, ninety 
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thousand, five hundred and seventy ; seventy lacs, fifty thoasand*. 
three hundred and four, 

2. One crore, twenty-three lacs, forty-five thousand, six hun¬ 
dred and seventy-eight; thirty crores, fifty-seven lacs, fifty 
thousand and eighty ; four crores, fifty lacs. 

3 . Tnrenty-three crores, seventy-eight thousand and one ; 
seven hundred and eight crores, nine lacs, four U^ousand and 
eighty ; three hundred and seventy-nine crores, fimy-eight lacs,, 
fifcy-seven thousand, six hundred and twelve. ^ 

4 . Eight hundred and twenty-seven crores,/forty lacs, fifty- 
seven thousand and nine ; three hundred andjfifty crores, one 
thousand, two hundred and thirty ; three hundmd and ten crores,, 
thirty-seven lacs, five thousand and forty. r 

6. One hundred and twenty-three cr/res, forty-five lacs,, 
sixty-seven thousand, eight hundred an^ninety ; six hundred 
crores, seven lacs, eighty-nine thousand ; five hundred and one 
crores, seven lacs, two thousand and nine. 

6. 1,14,000 ; 78,00,000 ; 15,04,030 ; 7,00,007. 

7 . 1,00,00,500 ; 28,03,00,004 ; 20,00,00,000 ; 1,01,01,001. 

. 8. 300,05,04,000 ; 101,01,00,101. 

9 . 328,17,45,715. 10. 705,17,24,738^ 

11 . One hundred thousand ; ten lacs ; ten million. 

12. 103,028,401 = 10,30,28,401 which is read—ten crores, thirty 
lacs, twenty-eight thousand, four hundred and one. 

IS. 103,07,00,704= 1,030,700,704 which is read—one thousand 
and thirty million, seven hundred thousand, seven hundred and 
four. 


Examples. 4 . 


1 . 

6. 

2 . 9. 

3. 49 . 4. 

99 . 

6. 75. 

6. 

264. 

7a 609, 

8 . 664, 9. 

1990. 

10. 60010. 

IL 

2764. 

12. XLIV. 18. LXVI. 

14. 

LXXIX. 

16. 

LXXXIII. 

10 . CXLIX. 

17. 

CDXXXVI 

18. 

CMXC. 

19. MCCCLI. 

20 . 

■VDCLXX. 

21 . 

1 

MMMCXLIX. 

22. XLVCMLXXVIll. 

23. M. 



K 

Examples. 5. 



1. 

V V 

2 X. 

2 . 30. 

3. 31 . 

4. 29 . 

34' 

8 . 

98. 

7! 99- 

8. 77- 

9. 140 . 

10 . X63. 
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11 . 1333. 12 . 1151. 13 . >792. 14 . 2727. 16 . 2000. 

16 . 14129. 17 . 9995. 18 . 3674. 10 . 5620. 20 . 4696. 

21 . 146175. 22 . 59338. 23 . 234671. 24 . 379462 . 

26 . 45271. 20 . 2362514. 27 . 920114. 28 . 982255. 

29 . 7474095. 30 . 39679341, 8L 42450564. 32 . 496651. 

33 . 92439.>. 34 . 8082862. 36 . 931979 . 30 . 531284. 

37 . 56946S5. 38 . 311989. 39 . 9925098. 40 . 984610763. 

4 L 74307. ' 42 ., 10246451. 43 . 765168567.44. 3129223218. 

46 . 46451330. 46 . 3936. 47 . 1890. 48 . 365. 

49 . 741. 60 . 2040. 61 . 138187. 62 . 42004 rupees. 

63 . 7193165 maunds. 64 . 1468. 66. 163554. 


4 Examples. 6. 


1 . 

43. 

2 . 

52. 

3 . 

232 . 

4 . 543 - 

6. 4321. 

6. 

25. 

7 . 

49. 

8. 

8. 

9 . 9. 

10. 33- 

11. 

189. 

12. 

93 . 

13 . 

178. 

14 . 459 - 

16 . 315. 

10. 

4641. 

17 . 

47017. 18 . 

30532. 

10. 27273. 

20. 4197,6. 

21. 

2679. 


22. 

689357. 

23 . 

687590. 

24 . 735347 

26 . 

6499247 

• 

26 . 

5546. 

27 . 

85416. 

28 . 707467, 

20. 

3562. 


30 . 

I. 

31 . 

688881. 

32 . 390794 


33 . 61059. 34 . 999981 j 999695 ; 990525 ; 900554 ; 956500. 


36 . 

92964. 

36 . 99971. 37 . 9998999. 88. 9921. 


39 . 

83 years. 40 . In 1642. 41 . 923. 

42 . 117681 rupees. 

4 §. 

325 rupees. 

44 . 9460 rupees. 

46 . 16516. 


46 . 

777101 . 


47 . 6390. 

48 . 2000. 


40 . 

35242 rupees. 60 . 30000600. 

61 . 4503600. 




Examples. 7 . 



1. 

458. 

2. 

627S4. 3 . 2740. 

4 . 2S8. 6. 

19835. 

6. 

970. 

7 . 

9960. 8. 14006. 

9 . 92788 10. 

99803. 




Examples. 8. 



1. 

46. 

2. 

96. 3 . 84. 

4 . 195. 6. 

282. 

6. 

522. 

. 7 . 

00 

• 

00 

• 

9 . 765. 10 . 

987. 

IL 

2835. 


12 . 7911. 13 . 

19470. 14 . 

35445 * 

16 . 

73648. 


16 . 315824. i 7 . 

62324^ 18 . 

769527. 
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l 9 . 68158 j 102237; 136316; 170^5; 204474 • 238553; 272632 I 
306711. 20. 3625. 

Bzamples. 9. 

1 . 10770. 2 . 281400. S. 195250. 4 . 421800. 5 . 35100. 

6. 5760300. 7 . 24040000. 8. 81036000. 9.^483018000. 

10. 656550 ; 5836000 ; 51065000 ; 437700000 ; 3647500000. 

Examples. 10. 

1 . 20250. 2 . 88592. 3 . 51060. 4 . 1715340. 

6. 7920848. 6. 7845984. 7 . 501264.. 8. 287743a 

9 . 41269151. 10 . 712823175. 546962350. 

12 . 8741795904. 13 . 60956040000. 414 . 73866065616. 

16 . 4278833730. 18 . 7716453390592. 17 . 22237262250000. 

18 . 389341782447. 19 . 2993392500000. 20 . 8784920736579. 

21 . 2247882292480. 22 . 27706959000. 23 . 62834211900. 

21. 5S1199247904. 25 . 10612283522500. 26 . 234916991512. 

27 . 83779349418000. 28 . 47619. 29 . 45708. 

30 . 93652. 81 . 99148. 32 . 73350. 33 . 140624. 

34 . 230690. 35 . 505260. 36 . 82764. 87 . 711360. 

88. 2170671. 39 . 316875 rupees. 40 . 10727350. 

41 . 20692 maunds. 42 . 33114. 43 . 3744- 

Examples. II. 

1 . 432. 2 . 4720645. 3. 16905000. 4 . 1903760. 

5 . 1153800. 5 . 44274384. 7 . 1314. ' 8. 86400. 

9 . 3200. 10 . 399735 - H- 9425 - 12 . 2208. 

Examples. 12 . 

1 . Sec the Multiplication Tables. 

2 . 576. 3 . 2500. 4. 4624. 8. 10000. 

6. 12544. 7 . 61504. 8. 531441- 9 . 763876. 

• 40 ., 1 ; 8 ; 27 ; 64 : 125 ; 216 ; 343 ; 512 ; 729 ; 1000 ; 1331 ; 172S; 

2197 ; 2744 ; 3375 ; 4095; 4913 ; 5832 ; 6859 ; §000. 

, IL 804357. 12. 1000000. 13 . 679151439. 

14 . 170953875., 15 . 29503629. 10. 62913. 
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Exaxnples. 13. 

1. i88. 2. 4617. 8. 3542, rem. i. 

2333, rem. i. 6. 2673. 6. 30042. 

7 . 20511, rem. I. 8. 8203, rem. i. 9 . 11419, rem. 2. 


10. 

2469. 

IL 

20040. 12. 

15555, rem. 2. 

18 . 

■1 So 67 ,'*l-em. j. 

14 . 

I 4 S 57 . rem. 3. 15 . 

I 3 ^ 55 i rem. 4. 

16 . 

541| rem. 2. 

17 . 

6569, rem. 3. 18 . 

4640. 

19 . 

4809, rem. 2. 

20. 

4313, rem. 5. . 2 L 

2005, rem. 2. 

22. 

8013, rem, 7. 

23 . 

loooo, rem. i. 24 . 

8666, rem. 6. 

25 . 

3897, rem. 2. 

26 . 

2456. 27 . 

3200. 

28 . 

7070, rem. 7. 

29 . 

2440, rem. 2, 80 . 

3004, rem. 8. 

31 . 

1498, rem. 8. \ 

33 . 

1947, rem. 4. 38 . 

2002, rem, 4. 

84 . 

169, rem. 29. 

35 . 

11404, rem. 22. 86. 

135, rem. 30. 

87 . 

407, rem. 80. 

38 . 

521, rem. 89. 89 . 

87, rem. 300. 

40 . 

694, rem. 2. 

41 . 

48, rem. 101. 42 . 

45, rem. 254. 

43 . 

160, rem. 289. 

44 . 

58, rem. 356. 46 . 

44, rtm. 357. 

46 . 

453, rem. 219. 

47 . 

706, rem 354. 48 . 

112, rem. 4543: 

49 . 

234, rem. 641. 

60 . 

3263, rem. 931. 61 . 

1017, rem. 2556. 

62 . 

381, rem. 1664. 


63 . 2559, rem. 2316. 

64 . 

6652, rem. 5423. 


66. 114285, rem. 3351. 

66. 

1250, rem. 539. 


57 . 15200, rem. 10321. 

68. 

15005, rem. 54720. 

69 . 1338, rem. 

110580. 

00. 

423297, rem. 37606. 

€1. 240100, rem. 117^00. 

62 . 

420, rem. 114903. 


63 . 63261, rem. 6731383. 

< 64 . 

8425323113, rem. 

' 75 - 

66. 9886426883, rem. 672. 

66. 

507. 87 . 

36. 

68. 528 times. 

. 09 . 13. 

70 . 

229 times. 


71 . 30115. 

72 . 7674. 

73 . 

375 rupees. 


74 . 256 days. 

7 6. 22. 



Examples. 14 . 


L 

17280, rem. i. 

2. 

26310. * 3 . 

20089, rem. 2. 

4 . 

2558, rem. 2. 

6. 

3842, rem. $. 6. 

14057, rem. i. 

7 . 

4320, ren>. 7* 

8. 

2207, rem. 7. 9 . 

3456, rem. 7. 

10. 

52731, rem. 5, 

11. 

67253, rem* 4. 12. 

10437, rem. 8. 

18 . 

32193, rem. 10. 

14 . 

4953S, rem. 10, 16 ., 

.58491, rem. 6 '. 
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‘X6. 228850, rem. 7. 17 , 43595 i) rein. 7. 18 . 649772, rein. 10. 

19 . ( i ) 1728394, rem. i ; 1152263 ; 864197, rem. i ; 691357, rem. 4 
576131, rem. 3 ; 493827 ; 432098, rem. 5 ; 384087, rem. 6 ; 
345678, rem. 9 ; 314253, rem. 6 ; 288065, rem. 9 ; 

263906. rem. 11 ; 246913, rem. 7 ; 230452, rem. 9 ; 

216049, rem. 5 ; 203340, rem. 9 ; 192043, rem.^5 ; 

181936, rem. 5 ; 172839, rem. 9. 

(ii) 49352015 ; 26901343, rem. i ; 20176007, rem. 2 ; 16140806 ; 
13450671, rem. 4 ; 11529147, rem. 1 ; 10088003, rem. 6 ; 
89671141 rem. 4 ; 8070403 ; 7336730 ; 672533Si rem. 10 ; 
6208002, rem. 4 ; 5764573i rem. 8 ; 5380268, rem. 10 ; 
5044001, rem. 14 ; 4747295 * rem. 15 ;^ 44835 S 7 i rem. 4 ; 
4247580, rem. 10 ; 4035201, rem. 10. ^ 

(iii) 493527160, rem. 1 ; 329218107 ; 246913580, rem. 1 ; 
197530864, rem. 1 ; 164609053, rem. 3 ; 141093474, rem. 3 ; 
123456790, rem. i ; 109739369 ; 98765432, rem. 1 ; 
89786756, rem. 5 ; 82304526, rem. 9 ; 75973409, rem. 4 ; 
70546737, rem. 3 ; 65843621, rem. 6 ; 61728395, rem. 1 j 
58097313 ; 54869684, rem. 9 ; 51981806, rem. 7 ; 

49382716, rem. 1. 


Examples. 15 . 


L 

210. 

2. 

465. 

3 . 

1035. 

4 . 

2850. 

6 . 

1 p 50 . 

6 . 

1254 

7 . 

3315. 

8. 

15150. 

8. 

245 - 

10. 

44818. 

11. 

4568. 

12. 

37951. 

13 . 

4628 and 3899. 


14 . 

5444 and 4556. 





Examples. 

16 . 



L 

17472. 

2. 

337050. 

3 . 

672840. 

4 . 

132624.. 

6 . 

244160. 

6 . 

94976. 

7 . 

2599400. 

8. 

601425. 

9 . 

1233282. 

10. 

143472. 

11. 

446048. 

12. 

3532 oo 8» 

13 . 

295100780. 

14 . 

1220242681.16. 

3625. 

16 . 

1645. 

“ 17 . 

4060. 

18 . 

2100. 

18 . 

18225. 

20. 

2300. 

21. 

12250. 

22. 

15625. 

23 . 

25875. 

? 4 . 

11088. 

26 . 

281718. 

26 . 

2039796. 

27 . 

420158. 

28 . 

41826404. 

22. 

8267519. , 

, 30 . 

36950. 

31 . 

5565. 

32 . 

31220, 
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88. 

S 3 I 7 S- 84 . 

4560. • 86. 59 ( 75 * 

86. 1225. ' 

87 . 

3025. 88. 

7396* ’ 89 . 9409* 

40 . 105625.. 

4 L 

216225. 48 . 

606841. 48 . 802816. 




Examples. 17 • 



L 

39* « 2. 23. 

8. 42. 4 . 

68. 

6. 23. 

e. 

330, rem. 24. 

7 . 540, rem. 40. 

8. 

372, rei}!. 20. 

0. 

755 , rem. 84. 

10. 677, rem. 177. 

11. 

2935, rem. 168.. 

12. 

12882, rem. 58. 

18 . 359 . rem. 3 ( 9 - 

14 . 

2057, rem. 294. 

IS. 

1422, rem. 138. 

16 . 389, rem. 4. 

17 . 

34, rem. 56. 

18 . 

89, rem. 345. 

19 . 827, rem. 46. 

20. 

89, rem. 346. 

81 . 

12, rem. 3456. 

22. 129, rem. 22. 

23 . 

157, rem. 42. 

84 . 

123, rem. 67. 1 

, 85 . 38, rem. 1368. 

26 . 

46, rem. 894^ 

87 . 

783, rem. 10743. 

28 . 122, rem. 893. 

29 . 

9733, rem. 176.. 

80 . 

2716, rem. 187. 

31 . 75, rem. 3. 

32 . 

937, rem. 4. 

88. 

255, rem. i. 

34 . 313, rem. 20. 

35 . 

3310, rem. 19. 

86. 

SS15, rem. 17. 

87 . 670, rem.‘ 14. 

38 . 

1103, rem. 16. 

89 . 

30, rem. 42. 

40 . 24, rem. 14. 

4L. 

22, rem. 19. 

42 . 

20, rem. 21. 

43. 16, rem. 34. 

44 . 

21, rem. 29. 

46 . 

loS, rem. 66. 

Examples. IS. 



1. 

2195. 2 . 75582. 3 . 871882. 4 . 

304166. 6. 18776. 

6 . 

85040. 7 . 1595 

8. 8832. 9 . 

92080. 10. 45138. 

11. 

49, rem. 74. 

12. 118, rem. 53. 

13 . 

113, rem. 79. 

14 . 

2012, rem. 284. 

16 . 1064, rem. 3045. 

16 . 

866, rem. 2377. 



Examples. 18 . 



L 

2771928. 

2. 7386918. 

3 . 3747321 * 

4. 

94876320. 

6. 627399162. 

6. 222013980. 

7. 

153660000. 

8. 313199250* 

9 . 6783119796. 


Examples. 19i^ 


L 

14* 

2. 6. 

8. 

2. 

4. 3* 

6. 

20 . 

6. 

4* 

• 7. 3(* 

8. 

2. 

9. 2. 

10. 

28. 

11. 

4* 

12. 14. 

13. 

0. 

14. 10. 

16. 

450. 

16. 

14. 

17. 83. 

18. 

6s. 

19. 220^ 

20. 

0. 
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Misoellaneous Bzamples. ffiO. 


1. 

2548. 

2. 2022. 8. 

86IX 

. 4 . 

621. 6. 788. 

0. 

9001. 

7 . 316. 8. 

XI. 

8. 

3791. 10. 17. 

11. 

1477. 

12 . 6354. 13 . 

33794 - 14 . 

459801. 

15. 

40023 times, rem. 21. 16 . 

532 . 

17 . 

176..,. 18 . 34. 

18 . 

ISO t 83, 

20. 7 times. 

2L 

1545 - 

23 . 159943 

23 . 

89 

24 . 362. 

25 . 

514590. 

26 . 99 and 106. 

27 . 

23 years. 

28 . 176913. 

28 . 

189461. 

80 . 71265. 

3 L 

615. 

32 . 134807. 

33 . 

545 pice. 

34 . 8x2168364. 

36 . 

313288352. 

36 . 475 rupees. 

37 . A, 58 ; B,i4i C42. 


38 . A , 40 rupees ; B , 39 rupees ; C , 30 rupees. 88. 13s rupees. 

40 . 18 per rupee. 41 . 60 seers ; 100 seers. 42 . 1800 rupees. 
43 . 5 years. 44 . 10 years ; 70 years. 46 . 60. 46 . 3 P. M. 


Examples. 21. 


1. 

624a. 

2. 

1664a. 

3. 

115328a, 

4 . 

591680. 

6. 

12 la. 

6. 

372a. 

7. 

604a. 

8. 

8300. 

8. 

59328/. 

10. 

I4208c/. 

11. 

653184/. 

12. 

38700/. 

13 . 

21624/. 

14 . 

135324/. 

16 . 

5187/. 

10. 

7641/. 

17 . 

13055/. 

18 . 

194 pice i 

582/. 

18 . 

SOI pice ; 1503/. 

20. 

^5 pice 

; 1905/. 21. 

7410. 

22. 

1632. 

23 . 631 

24 . 

100, 

26 . 

3896. 

26 . 

482. 

27 . 

I 4400 r. 

28 . 

4800;. 

28 . 

14180J. 

30 . 

6roor. 

3 L 

405J. 

82. 

532 J. 

33 . 

617J. 

34 . 

719 s. 

36 . 

8400//. 

36 . 

160‘dooti. 

37 . 

1684800//. 

38 . 

10932//. 

38 . 

12156//. 

40 . 

18420^'’. 

41 . 

870J 42 . 2170//. 43 . 1S83//. 44 . 

9600007. 

46 . 

2936167. 

46 . 

73327. 

47 . 

3229J. 

48 . 

67587. 

48 . 

26917. 

60 . 

37 crowns ; 370 sixpences 

; 555 fourpences 


61 . 42 crowns ; 420 sixpences ; 630 fourpences. 

62 . 63 crowns ; 630 sixpences ; 945 fourpences. 

63 . 19 half-crowns. 64 . 255 threepences. 66. 36000^. 

66. 28224 half-pence. 67 . 100 oranges. 58 . 2286 farthings. 

Sd*. 125 books, r 30 . 55 children. 61 . 396 beggars. 



ANSWERS TO EXAMPLES 


46 !• 


Examifles. 99 . 


1. 

R52. la. 

2. 

R160, 6a. Ip. 

8. 

R405. 10. sp. 

4 . 

R20. 90. 

6. 

R40. no. lip. 

6 . 

R57. Z30. iipi 

7 . 

RtS 7 . I 3 «- 3 />* 

8. 

R247. 40. 2p. 

8. 

R52. 10. sP’ 

10. 

R15. jOO. 

IL 

RS 9 . 20* 3P- 

12. 

R4S 20. 6p.. 

13 . 

ftSS-. 

14 . 

R59. 13a. 

16 . 

R120. 

16 . 

£1. llj. ^d. 

17 . 

£2g. ss. 3 rf. 

18 . 

;^ 37 . 3s. 4d. 

le. 

£1. os. lod. 

20. 

£ 10. 8 j. 6d. 

21. 

£3. gs. Sid. 

22. 

£8. ^ 5 . bd. 

23 . 

£8. sj. 2id. 

24 . 

£4. ns. locn 

25 . 

15J. ()\d. 

26 . 

£a 9 - Sj- 

27 . 

£28, 7s. 

28 . 

;^ 48 . 15J. 

28 . 

£g. i 8 j. 

30 . 

£40. lOS. 

81 . 

R15. 

92. 

R9 60. 

33 . 

iSJ. 



Examples. 23 . 



1. 

Ri. no. 2 pice. 

2. 

R2. 140. 1 pice. 

3 . 

R3. 10. I pice. 

4 . 

R3. 90. 2 pice. 

6. 

R2. 90. 

6. 

R2. 150. 

7 . 

R3. 00. ip. 

8. 

R2. 140. 6p. 

8. 

RS2. 120. gp. 

10. 

R85. 120. lop. 

IL 

R82. 90. 

12. 

R518. 20. 

13 . 

R1S8S. 

14 . 

R1380. no. 4p. 

16 . 

R1973. 140. 7p. 

16 . 

R46S7. 10. s/. 

17 . 

R17776. 6 a . lop 

. 18 . 

R23930. 100. ip. 

18 . 

R23805. 120. 

. 20. 

R22221. 30. 6p. 

21. 

£Sog. IS. sd. 

22. 

;£470. igs. 

23 . 

£1010. 5 j. gd. 

24 . 

£10103. os. 8id.. 

26 . 

£5746. I 9 J- 9 i^- 

20. 

£466. 12S. 3id. 

27 . 

£877- 17s. 

28 . 

;£ 85 o. 6j. 4 i^. ' 

28 . 

£17^8. ns. 2ld 

1 




Examples. 24 . 



L 

R6. 30. I pice. 

2. 

Ri. 120. 3 pice. 

3 . 

R9. 100. 3 pice 

4 . 

R3. no. gp. 

6. 

R39. 140. gp. 

6. 

R9. So. 4P. 

7 . 

R15. 3 '*- S/>- 

8. 

130. gp. 

8. 

Rio. 80. lop. 

10. 

R58. 3a. 8p, 

1'. 

R 273 - 13 ^ iiA 

12. 

6a. 6p, 

13 . 

£S. gs. yd. 

14 . 

;£i3. iSj. 8id.f 

16 . 

£20. i8j. 8id. 

16 . 

£2. I2S. 4id. 

17 . 

£2. 3^. si^’ 

18 . 

£11. I2s. 8id. 

18 . 

£7. 155. lid. 

20. 

£2. ys. lid. 

21. 

£30. I4r. 9id. 

22. 

£8og. 6s. gld. 

23 . 

£467. 4J- I iH 

24 . 

,£ti8. i8s. siJ 
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Bzaxnples. jBS. 

1. Rio. too. i pice ; R17. iio. 3 pice ; R24. 132. I pice. 

9 . R48. 14a. 6 p. ; R6S. 70.6 ^.; R88. oo. 6/. 

■ 8. R439- 4^ lA i ^ 519 - lA iiA ; R^sS. 14 O' 8A 
4. ;^89. i 6 j. $d.; £2og. iis. 3d. ; ;f269, 8 j. gd. ^ 

6. £226. 12s. 4\d. ; ;£302. 3s, 2d. ; ;£49l. os. i^d. ** 

•6. ;£20I. 19;. 4^</. ; ;£363. loj. lo^d. ; £4^- Hs. 6d. 

7. R47. J 4 a. 2 pice ; R73 ; R57. oa. 2 pice. 

8. Ra228. loa, ; R3939. 14a. 3 A i R 3979 - ii<*> 

9 . R 6 lo 5 . 12a. 4^. ; R5911. 5a. 8/). ; R703S. 

10. £2iig. igs. 7\d. ; £222%. 2s. %d. ; ;£2785l. 13J. ^d. 

IL ^[4816. I3f. 2\d. ; ;£35o3. os . fid. ; ^20^34. 6j. 3d. 

12 . Ri. 14a. 13 . R126. 14 . £10. 2s. 6d. lb. £3T.ns.2d. 

16. R5468. 12a. 17 . £266. 17s. 6d. 18 . R10031.40. 

Examples. 26 . 

,1. R 7 S. 70. 2 pice ; R121. 6a. 2 pice. 

2 . R288. 70. 9A ; R366. 70. 3p. 3 . R1618. 30. 6p. ; R2706. 

4 . R601S. 30. gp. ; R8490. 70. 6^. 6. £2235. 12s. 6d. ; £4go. 
6. ;£i2763. ioj. 6d. ; ;^428S. 13J. gid. 

V. ;£4934' IOJ. ofrf. ; i;S432. ioj. 9jrf. 

6. £ 77 ^ 3 - i8j. lojrf. j ;£8524. I3J. lojrf. 


9 . 

R 27 S 4 . 9 « 9 A 


10. R1799. 12a. 9A 


% 

Examples. 27 . 



1. 

R3. 20. I pice. 

2. 

R4. 130. 3 pice. 

3 . 

ft;. 70. 7/. 

4 . 

Rio. I2'j. 4p. 

5 . 

Ri2. 130. Ip. 

6. 

fts* 15a. 3 A 

7 . 

ft IS- Sa- 3 A 

8. 

Rio. la. up. 

9 . 

£3. 7S. 2id. 

10. 

11 J. 3 id. 

11. 

£lS. I2S. gid. 

12. 

£ 53 - i8j. 7 i^. 

13 . 

£3. 7s. lojrf. 

14 . 

£2. 7s. lid. 

16 . 

ft6. 15a. lop. 

10. 

R56. 70. 5P. 

17 . 

R145. 120. 6p. 

18 . 

R143. 150. 2P. 

19 . 

ft4i. 30. SP- 

20. 

ft 138. 20. ip. 

21. 

£g. 15J. io^</. 

21. 

£55. 13s. 2id. 

23 . 

£47. 7 S. lid. 

24 . 

£420. 2S. 3id. 

26 . 

ftl. 20. 5^. 

26 . 

ft 3 . 4 «. 3 P‘ 

27 . 

^RS. 12a. 4 p. 

28 . 

Ri2. ioo. 5p. 

29 . 

£123. iSJ. 9irf. 

80 . 

£12. iSj. lod. 

81 . 

30. 9A j 52 . 

lo annas. 83 . 2<s. 1 

ip. 

84 . 3J. fid. 
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1. 

4 . 

7 . 

10 . 


Ri 3. ga. ifi. 
Ri2. 70. 4^. 

3 * 3 p. 

£22.i ss. Zd. 


Bzamples. <8. 

• 

8. R37. 90. 10^. 

5 . R40. loa. VQp. 
8. R2. 20. 2/. 

11. £1. 2s. 2}^. 

Examples. 89. 


8. Ra. 120.9/. 
6. R61.00. ifi. 

9 . ;^ 43 . 16 s, hd. 

12 . £i. 05. lid. 


1. 

R5. 10. ip. 2. R4. 150. 

7P. or 8p, 8. Ri. 10a. 6/. 

4 . 

R 3 ' 4 ^* 5/). 6. R 7 < xoo. 

2p. 

6. R3. 15a. 2p. 

7 . 

Rio. 130. lop, 8. R9. 30. 

lop. 

9 . £s.iis.6ld. 

10. 

£4. 5j. lod. 11. £11. lox 

. 3 ld. 

12. £t^. 19s. gd. 

13 . 

£2. 13s. i\d. ^ 

14 . 

£2. i8j. sld. 

16 . 

R204. no., rem. 8/. 

16 . 

R143. 8a. gp., rem. 38/. 

17 . 

R6s. 80. 3/., rem. iSp. 

18 . 

R98. 12a. 2^., rem. 989/ 

19 . 

£1^ los. 6</., rem. 6d. 

20. 

£127. i6s, 2<f., rem. 23o</. 


Examples. 30 . 

1. 

9. 2. 15. 8. 

24. 

4 . 21. 6. 56 

6. 

28, rem. Ra. no. 6p. 

7 . 

21, rem. R3. 7a. 4/>. 

8 . 

40, rem. R3. lo. gp. 

9 . 

32, rem. ;£l8. y. 3d. 

.10. 

102, rem. ;£8. 3J. 4^^. 

11. 

57. 12. 184. 

18 . 

300. 14 . 3426. 

15 . 

7 days. 19 . 100. 


Examples, i 

9 L 

L 

1192320 gr. 2. 170880 gr. 

3 . 21927 gr. 

4 . 

165000 gr. 5 . 319896 gr 

e. 41865 gr. 

7 . 

I lb. 4 oz. 6 dwt. 21 gr. 

8 . 

1 lb. 6 oz. 11 dwt. 19 gr. 

9 . 

10 lb. 0 oz. 12 dwt. 4 gr. 

10. 

17 lb. 4 oz. 6 dwt. 16 gr. 

11. 

2 lb. 3 oz. 0 dwt. 23 gr. 

12. 

3 lb. 0 oz. 9 dwt. 9 gr. 

13 . 

24 lb. 6 oz. 8 dwt. 13 gr. 

14 . 

2 oz. 16 dwt. 22 gr. 

16 . 

2 lb. 6 oz. 14 dwt. 8 gr. 


• 

. 18 . 

I lb. 4 oz. 8 dwt. 8 gr. ; 8 lb. 

9 oz. 

l^dwt. 8 gr. ; 


116 lb. 9,oz. 19 dwt. 16 gr. 


• 

♦ ^ 

17 . 

8 oz. 6 dwt. 16 gr. ; 20. 


18 . 4 lb. 9 oz. 

19 . 

3 dwt. 18 gr. 


20 .^ 34 - 
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Examples. 3ff. 

1. 4386B16 dr. 2. 1218560 dr. 8. 2005392 dr,. 

4 . 5361664 dr. 5 . 1240064 dr. 6. 84I56 dr. 

7 . 1 ton 14 cwt, 3 qr. 14 lb. 3 oz. 15 dr. 

8. 4 cwt. I qr. 6 lb. 4 oz. 8. I 2 lb. 6coo gr. , 

10. 63775 tons 10 cwt. o qr. 22 lb. 6ooo gr. 

IL 38 lb. I oz. 6 dr. 12 . 14 cwt. 3 qr. 26 lb. 8 oz. 

18 . II tons 9 cwt. 3 qr. 4 lb. 14 . 3 lb. 4 oz. 6 dr. 

16 . 6 tons. 8 cwt. 2 qr. 18 lb. 

16 . 2 tons 15 cwt. o qr. 3 lb. 15 oz. 14 dr, ; 34 tons il cwt. 3 qr. 

14 lb. 3 oz. ; 129 tons 6 cwt. 2 qr. 19 lb. 10 cz. 2 dr. 

17 . I cwt. 2 qr. 27 lb. 5 oz. ; 500. ^ 

18 . 2 tons. I cwt. 3 qr. 11 lb. 8 oz. 10 . 2 cwt. 2 qr. 2 lb*. 

20 . 768. 21 . A pound of feathers is heavier by 1240 grains. 

22 . 175 lb. Troy. 


Examples. 33. ^ 

1. 8140 kanchas ; 10175 tolas. 2. 6448 kanchas ; 8060 tolas. 

8 . 4796 kanchas ; 5995 tolas. 4 . 6176 kanchas ; 7720 tolas. 

6. 2288 kanchas ; 2S60 tolas. 6. 7040 kanchas ; 88oo tolas. 

7 . I md. 32 seers 14 ch. 8. i md. 12 seers i ch. i kancha.. 

9 . 12 md. 18 seers 3 ch. 10. 31 md. 10 seers. 

II. md. 13 seers 13 ch. 12. 41 md. 13 seers 7 ch. 

13 . 81 md. 12 seers i ch. i kancha. 14 . 4 md. 27 seers 13 ch. 

15 . 7 md. 31 seers 10 ch. 2 kanchas. 

16 . I md. II seers o ch. 3 kanchas ; 5 md. 38 seers 3 ch. 2 kam 
chas ; 305 md. ii seers 8 ch, 3 kanchas. 

17 . 39 seers 1 ch. ; 25. 18 . 595 md. 2 seers 3 cht 

19 . I seer 2 kanchas. 20 . 640. 21 . 18900. 22 . 75. 

Examples. 34. 

1. 2p toj^s. 2. 2280 tolas. 3 . 3816 tolas. 

4 . 6792 tolas. 6. 45120 tolas. 6^ 72600. tolas. 

7 ^ 5 can. 7 md. i seer. 8. 16 md. j viss 2 seers 6 polh 

6.' 3 can. 12 igd. 7 viss i seer 5 poll. 1 tola. 
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10. 4 can. 16 md. 3 viss 2 seer« 2 poll 2 tolas. 

11. 2 viss 2 seers 4 poll. 12. i can. 8 md. 7 viss. 

18 . 86 can. 5 md. 14 . 4 md. 3 viss 3 seers 6 polLl 

16 . II can. 14 md. i viss i seer 6 poll. 

10 . I cany 3 md. 2 viss 2 seers 6 poll. ; ii can. 19 md. 6 viss 
4 seers ; 38 can. 9 md. 4 viss 6 poll. 

17 . 12 md. 4 viss ; 40. 18 . IS can. 13 md. i viss 24 poll. 

10 . i md. I viss i seer i poll. 20 . 960. 21 . 437$. 

Examples. 35 . 

* 1 - 73728000 dhans. 2. 801792 dhans. 3 . 756608 dhans. 

4 . 23224320 dhans. 6. 31488 dhans. 6. 1257984 dhans. 

7 . I can. 33 seers 24 tanks. 8. i can. 7 md. 12 seers i tank. 
9 . iS md. 39 seers 39 tanks 2 mashas. 

10. 135633 can. 13 md. 24 seers 32 tanks. 

11. 2 md. 3 seers 22 tanks 2 mashas. 

12. 2 can. 5 md. 37 seers 11 tanks. * 

13 . 12 can. 3 md. 14 seers 36 tanks. 

14 . 3 can. 3 md. 32 seers 59 tanks. 

16 . 7 can. 8 md. 10 seers 3 tanks. 


16 . 

id md. 36 seers 53 tanks ; 6 can, 

, I md. 32 seers 

36 tanks ; 


39 can. I md. 35 seers 15 tanks. 




17 . 

3 md. 32 seers 56 tanks ; 400. 

18 . 18 can. 8 md. 9 seers. 

19 . 

I md. I seer 1 tank. 

20. 6400. 




Examples. 

36 . 



1. 

4500 in. 2 . 39600 In. 3 . 

190080 in. 

4 . 

380160 in. 

5 . 

182556 in. 6. 209S80 in. 7 , 

612018 in. 

8. 

762 in. 

9 . 

1110 in. 10. 1467 in. 11. 

184878 in. 

12. 

431766 in. 


13 . 28 po. 2 yd. 14 . 36 po. 4 yd. IS, 19 po. 2 yd. i ft. 6 in. 

18 . 35 po. 3 yd. I ft. 6 in. 17 . 6 po. l yd. 10 in. 

18 . I mi. 36 po. 5 yd. 1 ft. 10 . i mi. i fur. 9 po. 4 yd. 6 in. 

20 . I mi. 2 lur. 4 po. 3 ft. 5 in. 2 L 5 po. lo in. 

22 . I mi. 7 fu]^ 6 po. I ft. 23 . 3 mi. 5 fur. 24 po. 3 yd. 2 ft. 3 in. 

24 . 15 mi. 4 fur. 28 po. 2 ft. 6 in. 26 . 504 in. 26 , 63 in. 
27 . 126 in. 28 . 100 nails. 29 . 44 nails. 30 . 50 ells. 31 . 8000. 


C. A. 30 
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Examples. 37. 



1. 

29S08 sq. in. 

2. 

4704480 sq.in. 

3. 

752716800 sq. in. 

4. 

S028979200 sq. 

in. 5 . 

47358432 sq.in 

6. 

80760240 sq. in. 

7. 

7880004 sq. in. 

8. 

127692 sq. in. 

9. 

200196 sq. in. 

10. 

300384 sq. in. 

11. 

17546220 sq. in. 

12. 

22^^732 sq. in. 

13. 

12 sq. po. 2 yd. 

14. 

24 sq po. 14 yd. 

15. 

32 sq. po. 3 yd. 


16 . 33 sq. po. I yd. 6 ft. io8 in. 

17 . I ac. 2 ro. i8 po. 19 yd. 4 ft. 72 in. 

18 . 7 ac. 3 ro. 10 po. 8 yd. .4 ft. 72 in. 

19 . 2 ac. 23 po. 8 yd. 2 ft. 36 in. 

20. 2 ac. 2 po. 25 yd. 3 ft. 72 in. 

21. 5 sq. yd. S ft. 34 in. 22. 2 sq.» po. 3 ft. 94 in. 

23 . 25 sq. po. 5 yd. 7 ^t. 62 in. 24 . i ac. 2 ro. ii po. 28 yd. 51 in. 
26 . 4390848 sq. in. 26 . 48400 sq. yd. 

Examples. 38. 

1 . 23280 ga. 2 . 4025 ga. 3 . 42140 ga. 4 . 124000 ga. 
5 . 6399 ga. 6. loiioo ga. 7 . i bi. 6 cot. 15 ch. 

8. 2 cot. 4 cb. 8 ga. 9 . i bi. 4 cot. 10 ch. 12 ga. 

10. 1 bi. II cot. 4 ch. 


Examples. 39. 

1. '139968 cu. in. ; 326592 cu. in. ; 559872 cu. in. ; 746496 cu. in. ; 

933120 cu. in. ; 1819584 cu. in. 

2. 2 cu. yd. 17 ft. 768 in. ; 21 cu. yd. 4 ft. 966 in. 

Examples. 49. 

1 . 404 gills. 2 . 2816 gills. 3 . 1504 gills. 4 . 1696 gills. 

5. 9344 gills, e. 18176 gills. 7. 159744 gills. 8. 50432 gills. 

9 . 428032 gills. 10 . 31 galL I qt. 

11 . I barrel 28 gall. 3 qt. i gill. 12 . 2 barrels 34 galL i qt» 
13 . 6 barrels 9 gall. 3 qt. 1 gill. 14 . 1 qr. 3 bus. 2 pk. i gall. 3 ^t. 
15 . 5 1 }us. 3 pk. 3 qt. 1 pt. 16 . I last 2 qr. 1 bus«2 pk. 1 gall, i qt 

XJ. 4 lasts 1 Id. 3 qr, 1 bus. 3 pk. l qt. l pt. i gill. 

18 . 25 lb. Avt)ir. 19 . 3500 lb. Avoir. 20 . 64 ; 32. 
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Examples. 41 . 

L 25923 sec. 2 . 637800 sec. 3 . 1512000 sec. 

4 . I hr. 23 min. 20 sec. fi. 1 da. 3 hr. 26 min. 5 sec. 

6. 1 da. 3 hr. 46 min. 40 sec. 7 . 1 wk. 4 da. 13hr. 46 min. 40 sec. 

8. 94 ^ 0 . I 2 [. 10 . 244. 11 . 577. 

42 . 289. 13 .. 821. 14 . Thursday. 15 . Wednesday. 

Examples. 42 . 

1 . 26247". 2 . 865535". 3 . 1296000". 

4 . 1*. 6'. 40". 6. 10". 32'. 36". 6. I rt. gle. 26". 40'. 

“ 7 . I rt. gle. 47*. 36'. 8. 3 rt. gle. 4". 20’. 54". 

* Examples. 43 . 

V 

1 . 24000. 2 . 104 reams 3 quires 8 sheets. 3 . 432. 

Examples. 44 . 

1 . 1120 gr. 2 . r632 gr. 3 . 24950 m. 

4. 192000 m. 6. 612309 m. 

Miscellaneous Examples. 45 . 

1 . 61200. 2 . 1419. I3«. 6 p. 3 . ^369. ij. 7j<af. 

4 . 479 mi. 2 fur. 6. RiS. 3 «. 6, 202S. 

7 . la. 4p. 8. IS. 9 . 16384. 10 . 105 parcels, 30 seers rem. 

11 . 96. 12 . 1920. 13 . 11. 14 . RtS8. iia. 9/>. 

16 . RI 2 . ISO. 6 p. 18 . R48. 14 «- 9 A ; R 343 - 6a. 3 P- 

17 . R2. loa. 3/». 18 . R500. 13a. 9/. 19 . u. nrf. 

50. R5. la. 21. R3754» 9 «- 9 A 22. 6j. 3*^. 

23 . 56 yr. 3 mo. 7 da. 24 . 160, 26 . 5 sec. 

28 . 3960. 27 . 2 ft. 7 in. 28 . 4196. 29 . R83. 12a. 

30 . R32. I la. 9 p. 31 . /6ci. i2r. bd. 82 . 17. 33 . R687. lOti. 

8i. £30. 5J. lirf. 35 . /66. 13J. 4</. 38 . 104. 37 . 53. 

38 . 1301b. 39 . 16 yr. 4 ino. 2 da. 40 . ^s.zd. 41 . 2s. (id, 

42 . 62. 43 . 12 seers. 44 . 5 iftd. 45 . 8 min. 18 sec. 

46 . -5 ft. 4*in.47. i6tb September. 48 . Friday the 8th of May. 
49 . 53 hours. 50 . 19200G miles per sec. 51 . 68. 62 . 19. 
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ARITHMETIC 


fiS. 3 y<l* S2.30. 66.> 1108S, 86. 4497 times. 

67 . 18000. 68. R2745. 41 y<l- 4 in- 60 . 28 yr. 13 wk. 4 da. 


Examples. 46. 


L 

84. 


2. 44 * 


8. 

S«- 



4 . 

Receives £\z. I3j. 9</. 


6. 


7 «. 




Examples. 

47. 





L 

Gains i 

R2. 8a. 2. 

R21. la. 6p. 

3 . 

R30. 

4. 

R 7 . 

12a-. 

6. 

R30. 7 a. 6A 6. 

Rl. loa. zP‘ 

7 . 

3 P‘ 

8. 

4d. 


9 . 

w. 

10. 

24 qr. 

11. 

85. 4d. per yard. 


12. 

Ri. 5a. 

per lb. 

13 . Gain 12s. 6d/ 

14 . 

4d. 


15 . 

(i) Rl. 

2a. ; (ii) Ri 

. 3a. 


1 







Examples. 

48. 




L 

4a. 2p. 

a. £\. 

4.r. 3 . 15a. 

4 . 

R9. 6a. 

6. 

25. 

3d. 

e. 

2i. id. 

7 . zd. 

8. 6 seers. 9 . 

9 Ib. 

10. 

25. 

6 d. 


Examples, 49. 




3 . 

4 . 
6 . 


6 . 

7 . 


A, R23. 6a. ; B, R16. la. <)p. 

A, £i 2 . 6s. 7\d. ; B, £16. os. io\(i. 

The two get R34. 3a. ip. each ; the rest R22. 4a. ^p. each. 
Each man, R20. 4a. 6p. ; each woman, R26. 4a. 6p. 

A, R16. 6a. lop. ; B, R13. 6a. lop. ; C, R9. 6a. 

./ 4 , R113. 13a. 3/. ; B, Rjo6. 13a. 3p. ; C, R108. 13a. 3^. 

£%>■ 


Examples. 50. 

1 . Boy, Rio. 6a. ^p. ; girl, Rs. 3a. 2 p. 

2 . A's share-RiS. 9a. 6/.; . 9 ’s»Rio. 6a. 4^,; (7s=>R5. 3a. 2P: 

3 . Each man, R12. 8a. ; each woman, R6. 4a. ; each boy, R3.2a. 

4 . A , £6.14s. 6d. ; .ff, £1. yj. zd. \C, £\. 13^. ^\d. 

8. One gets ;£5.3 j. 9i.; and the other two, £2, lu. lojrf. eachi 
6 . A^ R26. iSa. ; B^ R12. 8a. 6 t. 

Examples. 51. 

1 . 12. 2 . la 8 . 12. 4 . x6. 

6^ txi mpees, 22 half-rupees, 44 quarter-rupees. 6. 32. 



ANSWERS TO EXAMPLES 4^9 

Examples. 58. 

1. R3. 70. gp. 2 . Rio. 20. 

5. The price of a horse is R75. 8a., of a cow, R25. 80 . 

and of a sheep, R5. 8a. 

4 . A mhrk—ii|^. ; a guldenoir. iilrfl ; a rouble—Sr. ijrf. 

6. R38 4^* ^P‘ 


Examples. 5S. 


1 . 

2, 3. 

2 . 

3, 

5, 9. 

. 3. 

2, 3, 4, 9- 

4. 

2, 3, 4, 3, 

10. 

6 . 

2, 3,4, II- 

6 . 

2, 

IX. 

7. 

2, 3, ?, 10- 

8 . 

2, 4. 


0. 

None. 

10 

5- 


11. 

• 

00 

tl 

12 . 

2, 3, 4, 8, 

9, 11 

13 . 

3, S- 

14 . 

§• 


16 . 

4> 3j 

16 . 

2, 4, 5, 8, 

10. 

17 . 

3, 9. 

18 . 

3, 

11. 

19 . 

2, 3. 

20 . 

2, 3, 5, 9, 

10. 

21 . 

7. 

22 . 

II 

• 

23 . 

13- 

24 . 

7, II, 13- 


2 S. 

II. 

20 . 

7, 

13. 

27 . 

None. 

28 . 

7 , II, 13. 


29 . 

6, 12. 

30 . 

6 , 

12. 

31 . 

6, 12, 30. 

32 . 

None. 


33 . 

2 ; I. 




34 . 

I ; 7 ; 2. 

35 . 

2717. 

• 


Examples. 54. 


1. 

2'’. 2. 2^.3. 

3 . 

2.3®. 

4. 

2*.3. 6. 

^3 

J • 

6 . 

2®. 7 . 2^.3. 

8. 

2 

9. 

3 ® 7 . 10 . 

• 

11. 

2*.5. 12. 2®.11. 

13 . 

3®.ii. 

14 . 

2*.5®. 16 . 

3®.3®. 

16 . 

2*. II. 17 . 3 ®.13. 

18 . 

2®.3®. 

19 . 

3®.S.ii. 20 . 

5 *. 

21 . 

3 *. 37 . 22 . 2.3.52.7. 

23 . 

0 A 7 4 
- . 

24 . 

2®.5. II. 25 . 

2*.5®. 

26 . 

2.52.73. 27 . 2’ 

.3*.5. 

28 . 

3 ^ 7 -^ 3 - 29 . 

2®.3^ 

30 . 

2*.3.S®.23.29. 31 . prime. 

32 , 

prime. 33 . 

3*. 

34 . 

prime. 36 . prime. 

36 . 

prime. 

37. 

prime. 38 . 

3®-23- 

39 . 

prime. 40 . prime. 

41 . 


42 . 

3 . 13 ®* 43 . 

17.269. 

44 . 

prime. 46 . 23.31, 

46 . 

prime. 

47 . 

13.503 48 . 

11.163. 

49 . 

prime. 60 . 29 47. 

61 . 

10 . 

62 . 

II. 63 . 

II. 

54 . 

5, 7. 66. S, 7. 

56 . 

6 , 8, 12 , 

24. 




Examples. 5fl^ 

1 . 3. 2 . .4. 3 . s. 4 . x8. 6. 5. e. 12. 

7 . 75. 8. 4. 9 . 24. 10 . 5. ll. 4- 

12 . No common factor. 13 . >6. 14 . 2;« 16 . 28. 
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t 

Examples. 


1. 

48. 

2. 

2. 

3. 

4. 

4. 

12. 

6. 

29. 

6. 

124. 

7. 

loi. 

8. 

143 - 

9. 

377- 

10 

7. 

11. 

133. 

12. 

25. 

13. 

19. 

14. 

IS- 

15. 

53 . 

16. 

23 . 

17. 

. 39 . 

>8. 

113. 

19. 

173. 

20. 

147. 

2L 

■7 T 

w M A • 

92. 

J* 

23. 

57. 


• 

00 

25. 

213. 

26. 

221. 

27. 

15. 

28. 

1536. 

29. 

257- 

80. 

6. 

31. 

No. 

82. 

Yes. 

38. 

No, 

34. 

Yes. 

36. 

No. 

86. 

No. 

87. 

Yes. 

88. 

Yes. 

39. 

No. 

40. 

37 - 

41. 

37. 

42. 

25. 

43. 

17. 

44. 

3- 

45. 

5 

46. 

3. 

47. 

63. 

48. 

17. 

49. 

57 - 

50. 

2. 

51. 


52. 

Ri. 4a. 


63. 


64. 

16. 

65. 

32- 

66. 

No. 

67. 

180 gall. 


58. 

I tolav 


I 


Examples. !S7. 

1 . 96. 2 . 3724. 3 . 09: 4 . 3520. 6. 7488. 

e. 259488, 7 . 672. 8. 23374. 9 . 87087. 

10. 759655- 11* 49077. 12. 734877. 13 * 96672 f 

14 . 159137. 16 . 183645, 16 . 2672700. 17 . 2310. 

18 . 2376. 19 . R5256. iza. 20 . 64. 21 . 390. 


Examples. 58. 


1. 

48. 

2. 

48* 

3. 

720. 

4. 35. 

5. 

2520. 

6. 

1^80. 

7. 

28050. 8. 

3(iO, 

9. 1890. 

10. 

7560. 

11. 

7200. 

12 . 

144. 

13 . 

8415. 

14. 7920. 

16. 

792. 

16. 

3570 . 

17. 

228150. 18. 

98280. 19. 49140, 

. 20. 

5481. 

21. 

237510 

• 

22. 

2520. 

23. 

1680. 

24. 

10800. 

25. 

98280. 


26. 

189 

27. 

3 ? 9 - 

28. 

141. 

29. 

1295 sq, in. 

30. 

£1^9. 

31. 

14 min. 

32. 

90 miles. 

33. 

• 

131 yd 

. 9 in. 

. 84. 

677, 

36. 

232792560. 

36. 

75 yards. 





Examples. 

59 . 



1. 

4^/. 

£ 

4.V. 

8. 2<r. 

4. 

1 seer. 6. 

• 5 ^. 

6. 9r. 

7. 

7 in. 

8. 

SP- 

9. 

10 in. 

10. 4^. 

11. 

3 pice. 

12. 

3 cwt. 

13. 

160 yd. 14. 

6 cb. 

16. 9 sq. in. 

16. 

7 lb. 



18. 

,9«. 

19. 

1 ft. 

20. 4^. 

2L 

A5 miiv 
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47 *. 


Bzam^les. 00. 


1. 

V; 

V: 


2. 

^i-) 

V; 

"\Y 5 

V/ 

;W. 



8. 


; “f 


4. 

\i) 

U) 

l» : m ) 

tiiU 

; W; W. 

6. 

0 V ’ 

it) 

a ; ; 

u- 

6 

0 • d • 
11 » '5 a 

A* 

7. 


1; i 



\ 

% 


Examples. 

61. 





1. 

i- 


2. i. 


3. 

i- 


4. 

1. 

6. 

«. 

6. 



7. 1 


8. 

!• 


9. 

h 

10. 

i. 

11. 



12. 1 


13. 

s. 


14. 

1 

16. 

5- 

16. 

h 


17. i 


18. 



18. 


20. 



EzampleB. Gla. 


1. 

1 

2. 

i' 

1 3. 

8 

Iff' 

4. 


6. 

8 

*• 

6. 

I- 

7. 

ll 

8. 


8. 

7 

IT' 

10. 

f 

11. 

i- 

12. 

6 

ff* 

13. 


14. 

iV 

16. 

ih 

10. 

iH- 

17. 

ilh- 

18. 


18. 

HI 

20. 


21. 


22. 

I. 

23. 

{h 

24. 

il. 

26. 

108 

iSff* 

26. 

i?- 

27. 

3 

4* 

28. 


29. 

03 

ffr* 

30. 


31. 

48 

1'4- 

32. 


83. 

II- 

34. 

T- 

36. 

u- 


• 





Examples. 61b. 





1. 

h 

2. 

i 

3. 


4. 

£> 

6. 

Tff- 

6. 


7. 


8. 

!%■ 

8. 

I. 

10. 


11. 

iV 

12. 

I- 


Examples. 60 . 


1. 

-’j?. 

2. 

V-. 

3. 

J03 

4. 

15- 

6. 


6. 

iih- 

7. 

w. 

8. 

00 • 

8. 


10. 

^18'- 

11. 


12. 

^IS*- 

13. 

648 
•8 4- 

14. 


16. 

^iV- 

16. 

743 

lOD* 

17. 

loll- 

18. 

0S58 

HOI • 

18. 


20. 

W. 




Examples. 63. 




1. 

3|. 

2. 

2i. 

3. 

4i. 

4. 

si- 

5. 

3t- 

6. 

3i- 

7. 

9- 

8. 

6|. 

8. 

9i®ff. 

10. 

5- 

IL. 

zxi- 

12. 

4. 

13. 

3f. 

14. 

4l?. 

16. 

3ii* 

16. 

47- 

17. 

2l%. 

18. 

7iV ‘ 

18. 

S6i. 

20. 

7- 

21. 

28 |J. 

*22. 

329- 

23. 

loi^. 

24. 

lO. 

26. 

oo 

26. 

2i 

27. 

itm- 

28. 

lOlls' 

28. 

11. 

80. 

4.yi. 
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L 

6 . 

e. 

12 . 

16 . 

18 . 

20 . 

22 . 

24 . 

26 . 


7 . 

9 . 

11 . 

is. 

16 . 

10 . 


XxftmpleA. 64. 

iV 2. 2^(1 A’ 8. IS, ||. 4. 

IS, IS, 18- e. 7. 8. ||,||,|g. 

7*4%, 7*4V 10 . sVa, 78 ff' 11 * 188, 7 / 0 %, I 8 S 

7 %, pVo, iftfii- 18 . IS, II, IS. 14 . SJ,b\,A. 

$ 1 , IS, lV 16 * 1V1, 18S, III, iVl* 17 . 17 , If, 

88,18, H, 11,88* 18. iW, rtif tSi, iW, ifS* 

I 4 SS 1 l!8f 21 . m, IS8,838,188,388- 
III III i®A, iV*, AV as. AVa, 7\%, siSo, 7J80,75ta 
f8, Va®-, II, IS- 26 . sits, AVo, 7 l!u, aVA, 

I!, fii, 12, SJ- 27 . \is, AV i\V, iil, i*A, ?!|. 


S8, IS, IS* ®* 

7 * 4 %, 7 * 4 V 

l^ff, 7 V 0 , lAfs- 
!l, $8, iV 


Bzamples. 65. 


*■ 2. 8. Sq. 4 

§1 greatest, || least. { 

12 greatest, |® least. 1( 

3»o greatest, least. II 

ii iV* 14. g|, -/j, 

V, 3f, v* 17. IS, 81, S|. 


14. si, A, A* 


4. ig 

8. i2 

10 . u 

12. A 


I, t, 7 I, !• 20 . 81, S, iV 


ig. 6. I 6 . 8?. 

12 greatest, | least. 

II greatest, {least. 

A greatest, A least. 

16 . iJ, I, |. 

1 ®. Ill, Isl, Sl* 

mm A 


21. \h I li, A* 


Examples. 66. 


1 . 

2|. 

2 . 

I?. 

3 . 

f 

4 . I^V ®' 

2A* 

6 . 

ii 8 . 

7 . 

6 

8 . 

7 A- 

9 . 

Ir¬ 

10 , f. 

11 . 

iiV 

12 . 

T 7 
* 3 ff' 

13 . 

iiVo* 

14 . iJS. 

is. 

t203 

1540- 

16 . 

iH* 

17 . 

47 

4 ff- 

18 . 

1/4V 

1 ®- iVo- 

20 . 

A 37 

21 . 

2U. 

22 . 

103 

570 " 

28 . 

ZjeVo* 


24 

4 i\ 

t 

26 . 

2sBi 


26 . 

ij.l- 

27 . 

3 | 8 * 


28 . 

2. 


29 . 

311 H 


30 . 






Examples. 67. 




1 . 

7 f. 

2 . 

Mi 


3 , 

1270* 

4 . 

1580* 

6 . 

23 |. 

6 . 

29 } *. 

7 . 

5 |- 


8 . 

411V 

9 . 

loiSI- 

10 . 

11*^1 

11 . 

Mil. 

12 . 

iii 


18 . 

l6off. 

14 . 

34 S|. 

16 . 

I 3 l- 

16 . 

3I1V 

17 . 

9762*1* 

18 . 

154 * 

19 . 

i 7 i 2 S*‘ 

20 . 

6 A* 


21.^ R29. go. 5||^. 22. ;£7. J7J. 
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23. 

IS yd. 2 ft 

-6H 

in. 

• 

• 

24. 

. 12 

lb. I 

OZ. 2i\ dr. 


26. 

21 oz. 0 dwt. 19^ gr. 


26 . 

, 20 

hr. 24 min. 

331S 

sec. 





Examples. 

6 g. 





1. 

h 

2. 


3. 

h 

4. 

A- 

5. 

u- 

6 . 


7. 

ki- 

^ 8. 

Ylr* 

9. 

TffV 

10. 


11. 

iVff* 

12. 

iSi 

13. 

III 

14. 

sA- 

15. 


16. 

jV 

17. 


18. 

f 

le. 

iV' 

20. 

m- 

21. 

iV 

22. 

A* 

23. 

A- 

24. 

1 1 





Examples. 

69. 






1 . 

3i- 

2. 

2ao‘ 

3 . sj. 

4. 

5l- 

6. 

5iV 

6. 

SiV 

7. 

6|1 

8. 8*. 

8. 

2j. 

10. 

3|g. 

11. 

tl 

12. 

SiJ- 

13. 2jj. 

14. 


15. 

9^1- 

16. 

9lt. 

17. 

io|§. 

18. 

‘10. 

6*. 

20. 

9ll 

21. 

2j. 

22. 

6|- 

23. 8*. 

24. 

9*- 

26. 

H. 

26. 

I 2 A. 

27. 

I3li. 

28« 

28. 

IjV 

3o. 

64 V 

81. 

6115. 

32. 

7iV 

33. SiS' 

34. 

2*- 

35. 

9i. 

36. 

11- 

37. 

I2|S. 

38. 14^7' 

38. 

I- 

40. 

i- • 

41. 

Rio. 12 

. i j. 


42. K 2 . 12 . 9 ^. 

. 43. 

B 4 * ^ 

1- 3l- 

44. 

£io- 9- 

s iV 


46. £S- 12 . 10*. 

46. 

6 yd. 

si in. 





Examples. 

70. 




1. 

4l- 

2 . 

7- 

3. 10 *. 

4. 

3?. 

6. 

Sh 

6. 

ig^. 

7 . 

lO^ 

8 . 300 . 

9. 

2i 

10. 

10 ^. 

11. 

22 ^. 

12 . 

23i- 

13. i8?f. 

14. 

6o-|. 

15. 

195- 

16. 

6A. 

17. 


18. 471. 

19. 

66?. 

20 . 

100 *. 

21 . 

338V 

22 . 

62 ^. 

23. 328 |. 

24. 

198 ?. 

25. 

213- 

26. 

1224 ^. 

27 . 

00 

• 

28. I 77 h 

28. 

28 iVa- 

30. 

38iS. 

31. 

iSAVa- 



32. 44i£ff. 


33. 

899 iVo- 

34. 

386*. 



36. 22999 iVoo- 

36. 

3190 I. 


87. 

209 iVa- 



38. 6399 ^^. 


39. 

£i .18. i}5 

40. 

£ 4 - 9 - 

7iV 


41. &50 .7 . 

2 l. 

42. 

ft49- 

4 • Sl- 

43. 

£2.4^ 



44. ;f36 . 7 • 

2 h 




• 




Examples. 

71* 




1. 

i- 

• 

2 . 

■ iV 

Q 3 

4 

. J. 

6 . 


6. 

111" 

7 , 


8. ^{5. 

0. 

‘ sjr- 

10 . 

BIJV 
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I’l. 

Tild- 

12» 18. 

sfff*' 

A 

14. 

sSx- 

15. 

if fa* 

16. 

jiNv' 

17. i| 

18. 

A 

19. 

A* 

20. 

u 

21. 

ij. 

22. 

23. 

AV 

24. 

A* 

26. 

42f. 

26. 

i=U’ 

27. 178]^. 28. 


29. 

*5a58- 

30. 

loAVd* 

31. 

62 iV 


33. 

33. 

2lJ|. 

34. 

iSS- 

35. 

Hi. 5 • 

6A- 

36. B2 

! . 8 . 

7iV 

37. 

£i ^17 . off. 

38. 

£7 • 13 

• lOiVff- 

39. 

80. 

40. 

*I92|. 

41. 

43ii- 

42. 

112,V 

43* 41^ 

26^. 

46. 

2I7||. 

46. 

I46i8l» 

47. 

R2 . 9 . 

of. 

48. Hi 

.4 . 

oA- 

49. 

R32 

• 5 • ^A" 

60.' 

H6 . 4 . 

aiS- 

61. £3 

. II . 

6V 

62. 

• 

19. iiiS. 




Examples 72. 




1. 


21 
• 3 9- 

3. 1 

4. 


C. 4^. 


6 . A?b* 

7. 

8 

A- 

9. %. 

10. 

3 h 

11. if. 


la. 2^. 

13. 

325V 

14. 

25|. 

16. 

3- 

:e. i4ti 

i 

• 

17. 10. 

18. 

S. 

18. 

28)^5. 

20. 

i6A- 

21. 9i- 


22. 8. 

23. 

3|- 

24. 

35- 

25. 

8. 

26. isS*- 

27. I2f. 

£8. 

4oi. 

29. 

2861?. 

30. 

i- 

31. 2A 

i- 

33. 3^9* 

33. 

iff- 

34. 

A* 

35. 


36. 28. 


37. 294. 




Examples 

i. 73 . 




1. 

1386 in. 

2. 

2574 in. 

3. 

5742 in. 4. 

7722 in. 

6. 

9702 in. 

6. 

39582 in. 

7. 

673308 

in. 8. 

274428 sq. in. 


®- 5^9652 sq. in. 10. 1136916 sq, in. 11. 1528956 sq. in. 

12. 1920996 sq. in. 13. 598645°^ sq. in. 14. 4033^99560 sq. in. 


Examples. 74 . 


1. 

Iff- 

2. 

87 

Tff' 

3. 

I. 

4. 

IjV 

6 . 

If. 


6. 

14. 

7. 

3. 

8 . 

2i. 

9. 

i8|. 

10. 

ih 


11. 

a 

j- 

12. 

10 

11- 

13. 

Ilf. 

11 . 

6?. 

15. 

nU 

• 

18. 

9A- 

17. 

2til- 

18. 

if. 

19. 

li- 

20. 

2f. 


21. 

A* 

22. 

li- 

23. 

6tV 

21. 

sAV 

26. 

16. 


26a 

t- 

!!• 

27. 

I 9 V 

28. 

ik- 

29. 

. 93i- 

30- 

The 

former. 





Ex 

amples. 75. 

m 



1 . 

« 1 

I. 

2. 

A ; 2i. 

3. 

if T 5 

% 

i 

4. 

2. • a 

iff 1.0. 

8 *. 

3*5 » 

20. 

.0- 

tV ; 105. 

7. 

ifti; 409^* 

8 . 

A; 42* 
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4n 


0. i ; 157J. 10. 14 ; 63. *. 

13. 3 in. 14. 2 |. 


IL ti ; 8. 12. aVb 5 70 tS' 

16. 1 min. 45 sec. 


Misoellaneous Examples. 70. 


1. 

6^, <* 

2 . 

th 

8. 

Sh 

4. ii. 

5. 

iV* * 

6. 5 

1 

7. 

i6A. 

8. 

h 

0. 

£ 4 - ■ 

19 • 54- 

10 . 

9*840 

.6 . 

104 . 

11. 

930 lb. 

12. R 1520 - 

13. £so. 

14. 

4^X31- IB. I- 

16. 

h 

17. 

A* 

19. 

1 

20. /ff. 

21. 

4- 

22. 

38 

IDo* 

23. 

Iff* 

24. 

iVo* 

26. 

!?C* 

26. )!. 

27. 

K 60 . 



29. 

£720. 

29. iS-r- 

30. 

22 miles. 

SI. 

400 inches. 

32. 

8 , 6 , 3 

1, 2 ; 24 kings in 

all. 

33. 34* 

34. 

1*1- 

36. 


36. 

5 times, i 

37. A. 

88. 

27 hours. 

39. 

34 

40. 

310 * 

41. 

13 ; 17 . 



42. 

36 . 









Examples. 77 - 





1. 

n 

s* 

2. 


3. 3i 

4. 12. 

1 

5 . *. 

6. 

2^. 

• 

7. 

1 6i* 

8. 

4 A- 

9. Iff. 

10. |. 

11 . 3 . 

12. 

3 - 

13. 

SlB' 

14. 

965*1 

. 15. 17 . 

16. m 

. 17. 44 

. 18. 

A ^ 

19. 

llA- 

20. 

A- 

21 . 18 . 

22 . 848 0- 23. |. 

24. 

*8K* 





Examples. Y8. 





1. 


2. 

if- 

3 . 

A- 

4. 2iS*T. 

5 . 

2S}. 

6. 

I 5 l* 

7. 


8. 

fiiSVi- 

9. 

4 tV* 

10 . 4 . 

11. 

sg 

TO* 

12. 

vv* 





Examples. 70 . 





1. 

rW 

2. 


3. 


4. 6. 

6. 

1. 

6. 

IJ?. 

7. 

ij. 

9 . 

i- 

9. 

li 

10. , 1 ^. 

11. 

1 

12. 

a 

\r 

13. 

3 iV 

14. 

4. 

16. 

2. 

16. ,«,V 

. 17. 

22§. 

18. 

h* 

19. 

2. 

20. 


21. 

22f. 

22. 44- 

23 

. 2I4. 

24. 

85 * 

k 




Examples. 80 < 

r 





s 

1. 

3. 

2. 

3 i- 

3 . 


4 . 35 *^ 

6. 

944 

6. 

if. 

7 . 

12. 

• 

8. 

7 A- 

8. 

7/5. 10. J|. 

11. 

4418 * 

12. 

IjjV 

13. 


14. 

1. 

16. 

JJ. 16* 12^« 

17. 

4 ? 51 . 

18. 
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• 


ARITHMETIC 








Xxamplen. 

8L 




1. 

I. 

2. 

li- 

8. 

7A' 

4 . 

6*. 

6. 

1%. 

6. 

SiV». 

7 . 


8. 

39*A* 

8. 

iHI- 

10. 


11. 

75- 

12. 

4i. 

13 . 

42- 

14 . 

55- 

16 . 

8ii. 

16 . 


17 . 

I. 

18 . 

10. 

19 . 

iiV 

/SO. 


2L 

i 

22. 

2 |- 











Examples. 

82. 




1. 

bV 

2. 


3 . 

2 . 

4 . 


6 . 

3». 

6. 

2aiV 

7 . 

1 . 

8. 

14 iV 

8. 


10. 

i}. 

11. 

sVA- 

12. 

30 

rtT- 

13 . 

3- 

14 . 

rfnVIy* 

16 . 

mix 

16 . 

49- 

17 . 

U- 

18 . 

iV- 

18 . 

si- 

20. 

Sb^dsIi 

21. 

f 1 

Ijj. 

22. 


23 . 

1 . 

24 . 

4- 

25 . 

T 

B* 

26 . 

I. 

27 . 


28 . 

lists- 

28 . 

84??, 

30 . 

^^iraV 

81 . 

•* 


32 . 

225 . 

33 . 

ill 

34 . 

3\a- 

36 . 

38i- 





Examples. 83 . 



1. 

83 . 

10.4. 

2. 

Ri . 10.8. 

3 . 

Ri. 14a. 

4. 

R8 . 

8.8. 

6. 

Ri . 3.6. 

6 . 

7a. 6/. 

7. 

£zi 

. 16.4. 

8. 

£S^‘ ios- 

8. 

£29- 

10. 

i 7 o 

.9.4. 

11. 

Ri . 12 . 8. 

12. 

Ri . 2.8. 

13 . 


• 5 • 93^5. 

14 . 

£iS . 8f. 

16 . 

6 s. 3^/. 

16 . 

II52 

. 6 . 10^. 

17 . 

819.9. 9i. 

18 . 

I9.r. 6 J*gd. 

19 . 

£is 

. 10.2^. 

20. 

R284.2. 

21. 

£22 . 14. 3 lfi. 

22. 

4 cwt. 2 qr. 24 lb. 

12 oz 

23 . 343 yd. I ft. io§ in 

24 . 

25 min. 2S/j sec. 

25 . 

2 pk. gall. 

26 . 

R146 .11.11. 

27 . 

Ai . 

o.s}. 

28 . 

R122 .3.8. 

29 . 

£7. 19- loi. 

30 . 

;^22 

. I . 95 |. 

31 . 

R31.8. 

32 . 

RS . 10.7. 

33 . 

lOJ. 


34 . 

i2«. 9 hliP- 

36 . 

£ 2 -i- 7 k- 

36 . 

i6j. 

lO^d. 

37 . 

R8 . 5 . 1^. 

38 . 

R14.6 . ojgj. 

38 . 

£i- 

18 . 

40 . 

of R 5 . iia., 

-* of R7, 

41 . 

£h 

. IS . 2. 

42 . 

RS.9. 4 ^ 

43 . 

• 5 • 9 ** 

48 r 

R217 . 15.6. 

m 

46 . 

l 8 .r. 
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Xxam^leR. 84 . 


1. 

3l 

2. 9f. 

8 . 

StV 

4. 7i 

6. 

738* 

6. 

7f. 

7 . 

7*. 

8. 3i* 

9. 


10* 118* 

11. 

TlJ* 

12. 

iWy* 

13. 

sV 

14. 15. 

T 0. 

IIDS* 

10. 1*1^. 

17 . 

isj* 

IS. 

i88i* 

19. 

m- 

20. 

mu- 

21. 

02 

1<I7S- 

22. 

a- 

23. 

h 

24. 

cn T 

26. . 

42A* 

20. 

S2J!. 

27. 

AVj. 

2S. 

lAVi- 

29. 

S77» 

TODff* 

SO. 

IT* 

31. 

iVff* 

32. 

Uh 

33. 

h 

34. 


35. 


30. 

Uih 

37. 

14 TO 
2132 * 

38. 

i^tn* 

39. 


40. 


4L 

3ff^. 

42. 

36A* 

43. 

9. 

44. 

ft 

45. 

25fS- 

40. 

A* 

47. 

TUJ* 

48. 

1 

49. 


60. 

T3 

51. 

l3$5* 

62. 

i* 

53. 

ft 

7- 



]ll[i8oel\aneouB 

Examples. 

85 . 



1. 


2. 

R72. 

3. 

R8. ^a. 4/^ 

'. ; Ri 2. 8a. 

; Ri 2. 8a. 

4. 

.£7. 

2 . ij. 


6. 

B.3- 13a- 8; 

IP- 

0. 

igs. 


7. 

• 

13 • 7f- 


8. 

61%. ft. 


9. 

R12; 

1.13.9. 

10 . 

£2. gs. 11 . &i. 

6 a. 

12. s. 

13 . 

i- 

14 . AV* 

15. 


16 . -/r. 


17. i/i. 

18. 

R78S862. 


19. 

»3* 

4 • 6 • 20* 

2L 

72 oz. 22 

. 12 

ib. Avoir. 

23. 


1 . ’ 3 . 2 . 201 . 

7 . I2‘040o6. 8. *013005. 9 . 
11. 70, *7 ; 7000, *007. 

13 . 2, *02 ; 200, *0002. 

15 . 34, ‘34 ; 3400, *0034. 

17 . 10 03, *1003 ; 1003, *001003. 

19 . 392,3 92; 39200, *0392. 

21. 30000, 300 ; 3000000, 3. 


Examples. 86. 

3 . '07. 4 . *104, 6. *0008. 0 . *000009. 

*00010001. 10. 100*502. 

12. 290, 2*9 ; 29000, *029.. 

14 . ‘2, *002 ; 20, *00002. 

10. 70*3, *703 ; 7030, *00703. 
18 . *07, *0007 ; 7, *000007. 

20. 234*5, 2*345 ; 23450, *02345, 
22. 1232, 12 32 ; 123200, *1232. 

; • 3 - 


23 . 

*1. 

24 . - 

OIo 

25 . 35 ; 

70*5 ; 40. 


26 . 


A 




Examples. 87 . 




V 

1. 

i* 

2. 

A 

A 3 

loa- 

S. 

A* 

4. 

3 

6. 

6. 

so* 

V 

7 . 

rav- 

8. 

A* 

9 . 


10. 

IL 


12. 


13 . 

1 

14 . 


16 . 


18 * 



ARITHMETIC 


4 


*16. 


17. 


18. 19. 

23. 

Hmv- 

?1. 


22. 

7h 

23. 8i. 24. 

l|. 26. 

2/3. 

26. 

35V 

27. 

9b!S- 

28. 29. 

370^00- 30. 

7Na- 

. SI. 

J24V 

32. 

ll'lO’ 

33. 2x5^155. 34. 

35. 

lioVo’cn- 

36. 


37. 

7- 

38. ‘9. 39. 

12. 40. 

-og. 45. 

2-4. 

41. 

•003. 

42. 

•0725. 

43. ‘0329. 44. 

I ■2345- 

46. 

•002. 

47. 

200'03. 

48. ‘oi. 49. 

*0125. 50. 

-00079. 




Examples.' 88. 



1 . 

20-163. 

2. 

37-479. 

,3. 43’3i. 4. 

80-33. 6. 

10-36411. 

6. 

I. 7. 

10. 

8. 909-9099. 9. I4'S3302* 10- 

S. 

• 11. 

1000. 

12. 

4i7‘iii57. 13. 6f9'j98i. 14. 

657-2236, 

15. 

732-I3I- 

1 

16. 

ft347-23478. 

17. ;^747‘oi99- 

18. 

4r48i9 min. 

19. 

332-475 ft- 

20. 41-307 in. 


Examples. 89 . 


r 

1. 

7-084. 

2. 

1-9711. 3 . 

1*09922. 

4 . 

19970334 . 

5 . 

62-65. 

6. 

204-103. 7 . 

*000275. 

8. 

•0118766. 

9 . 

7 - 5554623 . 

10. 

342-817. 11. 

7- 

12. 

2-063, 

13 . 

R7-0001. 


14. ;£-99949- 

16 . 

9-88309. 

10. 

695-162. 


17 . 83-9583. 

18 . 

1999-25218. 

19 . 

128-471. 


20 . By 314159. 

21 

By 2-7183. 




Examples. 

90. 



1. 

74 - 52 . 

2. 

36-2. 3 , 

•^ 3446 . 

4 . 

6006. 

5 . 

•001024. 

e. 

•000324. 7 . 

2800028. 

8. 

2456-8834. 

9 . 

40-804. 

10. 

30-228. IL 

1-62023. 

12. 

•0003125. 

13 . 

4264014. 

14 . 

8. 15 . 

•58. 16 . 8. 

17 . 

216-32. 

18 . 

589-12. 

19 . 

•00008. 20. 

•0000423. 

21. 

•00003738028 

22. 

•819. 

23 . 

•0001. 24 . 

•82008. 

26 . 

3'5- 

26 . 

3091-7497. 

27 . 

I209'ii. 28 . 

• 096 . 

29 . 

•1344620025. 

^0. 

48-6328503. 

31 . 

15-625. 32 . 

•015625. 

33 . 

•00008. 

34 . 

2-i6. 

36 . 

1-331. 36 . 

I. 

37 . 

A 

•000000125. 

38. 

2iOI. 

39. 

•00081. 40 . 

27 - 5 - 

41 . 

38 - 9375 - 

42 . 

2-607255. 

43 . 

7-5667. 44 . 

90XX325. 

45. 

421-36875* 
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479 



Examples. 

9 L 


1 . I' 27 - 

9 . 1*372- 

3 . 

1*2. 

4 . *00043. 

e. 1-99- 

6. *0000479. 

7 . 

000026375. 

8. 10*3. 

e. *000002. 

10. 17*125. 

11. 

*0000000212. 

12. *0528. 

13 . 1’S)782... 

14 . *00009... 

16 . 

2*49367... 

16 . '00040... 

17 . '00002. 

18 . 3*7x428... 

19 . 

1*30586... 

20. '01920... 

21. ‘00003. 

22. 2*06^5. 

23 . 

•46625. 

24 . *004857... 

26 . *236. 

26 . i 2 -i 8 i 8 i 3 . 

... 27 . 

2-29375. 

28 . ‘000540... 

29 . *639. 

30 . *001666... 

31 . 

3 f 2 S- 

82 . 352-25. 

33 . '24. 

34 . 2532. 

35 . 

1200. 

36 . 640. 

37 . *002. 

38 . * 374 - 

39 . 

20. 

40 . 2040000. 

41 . 22300. 

43 . ,58070. 

43 . 

3596- 

44 . 12132. • 

- 46 . 17500- 

46 . 1*4- 

47 . 

750000. 

48 . -007853. 

49 . 128*18518... 60 . 5*20833... 6T. 

33-33333- 

62 . *08366... 

63 . '02 320... 

64 . *00650.. 

66. 

33057851*23966. 

66. 83*33325. 

67 . 9*58904.. 

. 68. 

*01216... 

69 . 350- 

60 . 752. 

61 . 2*533333 

... 62 . 

6*3125. 

63 . *900092??. 

' 04 . 32714*285714... 66. 

5628*571428... 

66. 1191-75. 

' 87 . ii 4 S’ 833333 -” 

•018181... 

69 . *021428... 

70 . 377777777 - 71 . 

•9- 

72 . 8. 

73 . *27. 

74 . * 5 . 

76 . *25. 76 . 

75 - 

77 . -125. 

78 . * 575 - 

79 . 1 * 4375 - 

80 . 3 ' 09375 . 


81 . 9 * 875 - 

82 . 3 ' 2 S- 

' 83 . 2*68. 

84 . * 33333 " 

85 . 

•16666... 

86. *28571... 

• 87 . *27272... 

,88. -69230... 

89 . 

1 * 44444 --- 

BO. 7*rSi8i... 

91 . 8 * 33333 - 

92 . 

10*34482... 

93. 58*41666. 

94. *8, *75, *6666... 

96 . * 5 , •4166. 

.., *2727... 

06 . • 55 * 5333 '525- 

87 . * 375 . *3125, *2187... 

*88. * 44 * ' 4333 ---* * 35 - 

99 . •7777---, *7142—, ‘6. 

100. *0216. 

101. * 1125 - 

102 . 3 ’I 3 S- 

103 . *2. 


Examples. 98 . 


1. 

•25 ; fo8'75. 

2. 

•03 1 72*12. 

3 . 

•004; -4. 4 . 

•24 : 6. 

6. 

■005; 1*6. 

6 . 

• 12 ; 7 ‘ 2 . 

7 . 

'oooi ; -oS. 8. 

*06 ; 11754-6 

«. 

*03; 1*8. 

10. 

•06 ; i8o. 

11. 

-05 ; 140. 12. 

•025 } 1*5. 
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ARITHMETIC 


. Example]^. 9 S. 


1 . 

N on-terminating. 2. 

Terminating. 

8 . 

N.-T. 

4. 

T. 

6 . 

N.-T. 

0. N.-T. 

7. N.-T. 

8 . 

N.-T. 

8 . 

N.-T 

10 . 

N.-T. 

11. T. 

12. T. 

18. 

T. 

14. 

T. 

15. 

N.-T. 

19. 3, 6 , 7, 9 

, ii, 12 , 13 , 14 , 

IS, 17 , 18 , i9v 

1 



Examples. 94 . 

1 . ‘J. 2. ‘2. 3 . •7I428§. "4. i-i< 5 . 6 . i‘iS. 

e. §38461. 7. '4^. 8. 1-009. 9. *27. 10. 3-230769. 

11. 11-90476!. 12. -04§. 13, 3-780005. 

14. -2083. 16. 3-8846153. 10. 7-48!. 17. 5-285714. 

18. 10-076923. 10. 7-13. 20. 9-542857!. 21. 1-00198. 

22 . i 3'94230769. 23. 4-803571428. 24. 3'4SS6o97. 25. 5-12. 

26. 27. 6-571428. 28. 1-772. 28. •i26984. 

30. 4-8. 31. -i^. 32. -oi§, 33. -001 §. 84. -0:015. 

36. -000015. 30. 8 -io 5 . 87. 3’i37i428s. 

as. -6588235294117647. 89. 2-105263157894736842. 

40. -0869565217391304347826. 41*. 10-90. 42. -099900. 

43. 2-307692. 44. 2-85714i. 4:5. 27-27. 46. 2-27. 

47. 7-8695652173913043478260. 48. 16-714285. 49. 6-676923, 

60. 642-857142. 61. ’Si. 62. -00072. 

Examples. 95 . 

1- '^4534. 2. •347^7- 3. '67676. 4. •234§4. 

6. -00113!. 0. *1234523. 7 . *1234123. 8. *12345623. 

9 . •3444444, •242424, *2678678. 

10. *1620202020202, -1234234234234, -376537653765. 

11. -233, -787. 12. *345, 7 ^ 7 , -722. 13. -3077, •7676- 

14. *076767, *777777, *006125. 16. *238888, 123411, *023232. 

19. *53331 ‘767^, -7236. 17. *77777777, ’12424242, -24723723. 

18. 3-4444444,'2686868,-123123!. 19. 3’402i,-7823, *3i!i. 

20. -4232325, *7172727, *1203203. 

• f 

Examples. 96 . 

L i 2 . 3 . 4 . 6. A. 0 . ivi- 7 . IS. 

0* iijiiv 19* ilSstf' 11* xi/Vd^ds* 10^ afii* 
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• 

13. Stic* 18 * * W» SIvoii* 'SH* 

19 . ,V. 19 .* aH. 20. loifli. 21. „8Jo. 22. ,V 

23. j ^fjo’ 24. i^9. 25. x'Jv* 29. i jj. 27. itJi. 

28. sJtj. 29. 30. vfSSo’ 31. 3 t]^o* 32. iSJi* 

33. V..* 34. If. 36. W. 30. i%, 87. fjg. 

38 . SIJ. 89 .. W,f. 40 . ■ 51 - ViWf*. 42 . 

48. VAV 44. mi8‘. 45. Vk^. 48. W- 

47. %W-48. •ffj'. 63. *1. 64. *368. 65. 17. 

66. *001. 67. ‘3. 68. 4. 69. 4. 60. 10. 

Examples. 97. • 

L 37^. 2 . 796 ^. 3 . 11*09$. 4 . 6*4845J. 6. 4*8297.* 

0 . 1*0313082901. 7 . 1*8579. 8. i 8*98. 9 . 10*345. 

•10. 8*002. IL *ioi9i837. 12. 5*34^65$. 18 . 19*17230127. 

14. *00936665. 16. 11*17997. 10. 1723682719. 17. 9. 

18 . 5*87203- 19 . 75*0155464357246$. 20. 4^ 

21. U*5977942. 22. 2*654298744!. 23. 92*468?54556536734. 

24. 3*7593- 26. 3*0777049. 28. *39489560667778. 

27. *91100!. 28. 3’3876§. 29. 2*472576. 80.6‘76$25. 

81. ‘89i6. 32. 6*3451 83. 2*46449334122601. 

34. *4312. 36. 3*8958629$. 38. *7161605349724. 

87. 3‘^4422S533i. 38. *1236786. 39. 771*0735127582. 

40. 29*6236196$. 

Examples. 98. 

1. "ooi. 2. 1*18$. 8. 1*338842... 4. *1611 

6. *1086419753. 8. 51*962. 7. *5. 8. 106*5625. 

8. 2335*882352... 10. 1*518141..- 11. 2*794932**» 

12. *755714! IS. *236232... 14. *08281853. 16. 69*3957. 

> 

Examples. 99. 

• 1. 120*42857! 8- 13316*875. , 8 . *075. 4 . S. 

6. AVA op *5048... 0. 350. 7. *12. 8. *0^483. 9. 20w 

10. *380952. 11. *125. 12. 11344'^. 18. 8. ' 

14. or *22269... 16. 998*001. • 18. 32*2. 

C. A. 31 
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ARITHMETIC 


Bxample*.; IMi ,. 

1 . I 372 ‘ 8 A 2 . 4 * 5 /). 8. 32i</. 4 . 3*6^’. 8. 3 q^. 

6. 302*4^. 7 . 1580*8/. 8. gy^d. 8. 1603*84 oz. 

16. 789*03 in. 11. R7> 50.2*4/). 12. £3. ys. 18. R2.-oa. 3*84/. 

14. R2. 6a. 7 5^ 16. ;£2.15^. 2*4^. 16. 120.11*5^ 

17. R34. 42. 3*84/). 18. I ft. 1*824 in* 12* 4 cwt. 2 qr, 20*16 I)/. 

26. 120.8*5^. 21. R6. 12a. 9/. 22. Ri2. 5a. 1'^. 

23. R4. go. 1*2/). 24. R45. la. 6/. 26. R2. 12a. 10*464/). 

26. 16J. 6‘9i2<f'. 27. IS. 9*09375</. 28. z'yd. 

28. 'R2. 8a. 6*7/). 80. £4. 13^* 9^ SI* ' i<r. 7’I25<^* 

82. 10 md. 13 seers.4*84 ch. 33. i ton 8 cwt. x qr. 8 lb. 

84. 2 po. 2 yd. 1 ft. 3*9375 in. 35. 22.hr. 19 min. 4*275 sec. 

36. R7. 12a. 37. 2s. 3*04$^. 38. R113. 7a. 39. R7* 13a. 

40. ;£i68. 7r. 5*09</. 41. R68. 3a. 1*2/). 42. R15. 2a. 4/). 

43. R3. 14a. 44. R17. la. 8/. 46. R4! 15a. 3'S9i/. 

46. £1. 3s. aid. 47. 12J, ifi/. 48. ;^34. I4f. 6*79l(5rf. 

of R3. 9d., *025 of Rioo. loo., *32 of R5. 8a. 

60. 3J of id., *256 of ir., *0034 of;^i. 6L R4. 12a. 2*6/. 

62. rsgid. 68. gf^id. 64. i6r. 66. R68. 20.5*825536/. 

86. I ton 17 cwt. 2 qr. 4 lb. 67. 6 md. 68. 

Examples. 10 L 

1. Rt7*3S9375* 2. £S-7g7gi6. 3. 4*4642857! tons. 

4 . i% 204§ mi. 6. *7715972 da. 6. £40*95. 7. 7*75. 

8. 3*640625. 8. 5*3385416. 10. 8*5. 11. 1*183. 

12. 7*31875* 18. 1*375* 14. 3’9S* 15* 5*72. 

16. 7*239583. 17. 1*0042011... 18. 7*038. 19. *659375. 

20. *751875. 21. *8296. 22. *620543... .23. '481283... 

24. *578481... 26. 1*06875. 26. 1*04513$. 27. 1*045918... 

28. *4780219. 29. 15*054375. 3Q. *009142857. 31. *26o4i(S. 

32. 33. *2o 8J. 34. *755952380. 36. 'oi. 86. *17x19^ 

87. *3§. 88. *0102339.1. . 88. *0384615. 40. *328. 

MlsoeUaneous Examples. 102. 

1. The value of 2 is ; of 7» isSns » of 3» istfiios* 

2. */ ‘Ooj6; 8. *72 ; sjjg. 4. *000282. 6. *362. 
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6 . & 223 . iia. . 7. I tpn 19 cwL 3 qr. 3 lb. 8 . *So^, * 

9 . R9000. 10. ’6952. 11. 64 09,49-3, 1-3. 12. 1520640. 

S ' 

13 . 8000 times. 14 . 29 times ; 1*576 gallons over. 

15 . 21 times ; rem. 2*02. 16 . * 5 . 17 . 1508*04^.18. 7*059 tons. 

19 . 8*571875 ib. 20 . ;{;33-IJ-iK* 31 . 4-255. 22 . *oo584...in. 
23 . 45 yd. 2'i8i2 ft. 24 . 1142;'054 in. 26 . '8095. 

20. 81-649^96. 27 . 448*52990016. 28 . 8. 29 . 8000. 

30 . *15. 3 L R2. 90.8/. 32 . R81000. 33 . 9*5087... 

34 . 4*5 lb. greater. 36 . 15*1 years. 86. 36 min. 24 sec. 

87 . 2J. td, 38 , R20, R30. 39 . A, £^6 ; B, £12 ; C, £4. 40 . 


Examples. 103. 


1. 

s 

2-1053. 

2. '05882. 

3 . 10313. 

4 . 75-014. 

5. 

•3949. 

6. l*il. 

7 . 2*00. 

8. 1*50. 

9 . 

i’ 33 . 

10. 1*250. 

11 . I 167. 

12. *26667. 

13 . 

1-41069. 

14 . *28768. 

16 . *20273. 

16 a. *909. 

16 b. 

•632. 

I60. ‘182. 



16 . 

(i) 378400 ; (ii). 736000 

(iii) *5207 ; , 

(iv) 7*385 ; 


(v) 2 010 

; (vi) 2*000 ; 

(vii) *03407 ; 

(viii) ’009063. 

17 . 

3456800 ; 

80057000. 18 . 

(0 - (2) 3'9 ; 

( 3 ) 3 ’ 93 . 

19 . 

• 143 * 

20. 314159. 





Examples. 103 ( 1 ). 


1. 

1*14286. 

2 . 102041. 3 . *85714. 4 . 

•95238. 


Examples. 103a. 


1. 

7*306. 

2. 

4*233- 

3. 

*0076. 

4. 

1180*5103. 

6. 

189*79409. 

6. 

64*20153. 

7. 

7-70474fi* 

8. 

‘392754. 

8a. 

•33799- 

8b. 

23-91753. 

. 9. 

66*939, 

10. 

•143292. 

10a. 

*8499$. 10b. 

•04154. 

lOou 

10*367., 

m ^ - 

lOd. 

1*113. 

Am M 


I iOe. 2*5978. lOf. 231. lOg. 28,632,000,000. 11. 1*617. 

) 


12. *344. 13. 1*229. 14. 12-310. 16. *1178, 

16. 193*7204. 17. 530'13237* 18. 8231*60(553.19. 1072*476227, 
20. 1084101*70*79601. 20a. *0065. ; 20b. ’00785. 

2L ‘281. 22. 23*207065. 23. *91330* ‘ 24. *371. \ 
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AlUTlAtETiC 


Bxsmple#. lOSii- 

L ‘062. t. 1*892. 8. 30*888. 

4. *140. 6. 2*011, 6. 1*535. 

Examples. 104, 

L Ri3oo. 2. ;£843. 15 ^- 8. S 49 . S* 2x> 

6. R6.13a. 6. ;^i675. i6s. 7. R337. liiu 

8. ;£542. S^- 8- ^2533. 90. 10. ;£4. iw. 8tf. 

IL R400. 12a. tp, 18. ;^42.15 J. 13. &226. 90. 

14. ;^341.9J. 6rf. 18. R4S3.14 o.^. W. ^ 18. tw. S^/. 

17. .R747. so. 3^. 18 . ;£i 73 o. ISJ. 18. R2830. 12«. 6/. 

,20. £6002. 7s. Ad. 21. R4894. 2a. 8/. 22. £2$!. iSs. 6id. 

23. R7033. 70. 3P- 24. ;^;4S53I. 3 ^’ 8^. R38397. loa. 6/. 

26. ;£38 o 5 o 8. 13J. 7K 27. R15050. 28. ;^II7I4. i8j. 

28. R191898. 120. 30. £2771. 19s- 3d. 31. R49514. 3a. 9l/. 

32. ^39247.4^.21^.33. R644434. no. 4iA 84. ;f78979. 3J. 4^?. 
-C6. R3003. 36. ;£243. 15j. 5a^n<jr. 87. R20994. 8a. io\p. 

88. ;£838. 3J. 3iJ</. 89. R34075.14a. o,V. 

40. ;^33673. 9 J. iObV* 4:L R7661. 9a. o\p. 

42. £\027. IIS. ojjrf. 49. R72. 6a. 8/. 44. £236. 4s. gfd. 

45. R1073. 15a. oj/). 48. ;^3i. 9f. ijjrf. 


Examples. 105. 


1 . 

E25.10a. 6 lp. 

a. 

R44. oa. Zp. 

8 . £93- os. s^d. 

4. 

;^68. 14J. gd. 

6. 

£13^7. 3J. 3 iK 8 * ;Cio8.151. 3 fd. 

7 . 

£S 7 . 3s. 

8 . 

R38. 20. 

8 . Rioo. 7a. 10^^^. 

10. 

R67. 70. 2p. 

IL 

R27. oa. 2ip. 

12 . Ss. i^d. 

13. 

£2. 6s. i\d. 

14. 

£150. 17s. 6 il§d. 15. ;£s 9 . 3 j. lid. 

16. 

R1835. I la. 9§f^ 17. 

R180. 20, 3^. 

18. £iog. 17s, 3d. 

10. 

R4067. 20. 4^/>. 



20. ' ;^4279. 6s. 7id. 

21 . 

1 last 0 Id. 4'^ qr. 

7 bus 

i. 0^ pk, 22, 

19 cwt. 3 qr. 9,^^ lb. 

?3. 

£i\. 155. 7\d. 


24. 30 tons 6 cwt. 1 qr, 14 lb. 

25. 

2529 md. 7 seers 8 ch, 

26. £26 

1. I Sr. loid,^ > 

27. 

Ra6s. 90. 5i/. 

28. 

£14. 15J. Sid 

29. i(45. AIL 6p. 

80. 

;fa 39 . IS. 9 K 

3 L 

R92. la. 5|/}. 

82 .*' R9S9. 70. 7/. 

8 ^ 

£g. 17 s. ojjlgjrf. 

34. 

R4664. 3s. ID^. 

85 . R7999. iSa. 9 l:fc>- 
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' BxampieB. 106 . 

31. 2. 24. 8. 27* 4. 3^* 8. 32* 6. 8i. 

7 . 75. 8. 9$. 0 . 165. 10 234. 11 . 222. 12 . 135. 

13 . 34$. . 14 . 440. 16 . 804. 10 . 847. 17 . 2222. 18 . i 679 « 


18 . 


20 . 

1234. 

21. 9070. 

82 . 

7906. 

23 . 


24 . 

4607. 

26 . 56804. 

26 . 

80047. 

27 . 


28 . 

600093. 

28 . 543200. 

30 . 

123455789. 

31 . 

4 K 

32 . 

8o. 33 . 

76. 34 . 105. 

36 . 

252. 30 . 5 


Examples. 107. 


1. 

30. 

2. 

40. 

3 . 

18. 

4 . 24. 

6. 

3 ^- 

0. 

64. 

7 . 

42. » 

8. 

84 

8. 103. 

10. 

23 *. * 

11. 

315. 

12. 

756. 

13 . 

504. 

14 . 6006. 

16 . 

66990. 

10. 

2. 

17 . 

15 - 

18 . 

2. 

18 . 3 

,600, 

20. 

900. 


■ 



Examples. 

108 . 




1. 

3*4 

2. s 

V17* 

3 . 6*25. 

4 . 908. 

6. 

•08. 


8. 

• 073 - 

7 . 32*9. 

8. 2*403, 

8. *0231 

. 10. 

*0045. 


11. 

15*367. 


12. 

00 

'’>■4 

• 

13 . 

*001849 

. 14 . 

lOOC. 


16 . 

968*8669. 

10. 

27*6025.. 

17 . 

1*3038.. 

. 18 . 

15*4147... 

18 . 

2*2360. 

• • 

20. 

29*6063.. 

. 21. 

*3[62... 

22. 

*7071. 

• • 

23 . 

4 8062. 

• ■ 

24 , 

*9486... 

2^. 

. 4*472 f. 

.. 26 . 

*1264. 

• • 

27 . 

•0252... 

1 

28 . 

2*6457... 

28 . 

S'1240. 

.. 30 . 

30055 






Examples. 

108 . 

A- 




1. 


2. 

74 h 

8. 

5 f. 

4 . 

. 6. 

li. 0. 

1*6. 

7 . 

S' 3 . 

8. 

rSj. 

8. 

2*83. 

10. 

*2^. 

11. I 

*322... 

12. 

•84s- 

13 . 

*816. 

.. 14 . 

790 , 

.. 15 . 

763... 

10 . * 577 — 

17 . 

’645... 

18 . 


*632. 

.. 20. 

20*493, 

>*• 2 X« 

m3 


Examples. 110. 

V 

‘1. 2*236057... a. 4*123105... 3. 27^02536... 4. •019598... 

8. *774S95”^ 6- 1732350— 7* '26i^57S— 8. ’9219:4— 

8. 87*286883... 10. ’612372... 11. .I5'4I4765... 12. 1*3038^1^.. 

13 . ’845154... 14 . 4*882304... 15 . ’036708... • 10 . 3*162277... 
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Examples, lit 


1. 

II. 2 . 

25. 

8. 

36. 

4. 

48. 

8 . 49 - 

6. 

72. 7. 

13 . 

8 . 

57 . 

8 . 

89. 

lO. 97 - 

It 

247 . 18. 

473 . 

13. 

945 * 

14. 

956 . 

16 . 6031. 

16. 

SSI. 17. 

9009. 

18. 

2222. 

19. 

45333 - 

20«'.^ixiiiiii 




Examples. 

112 . 


..M 

t 

2-6. 2 . s 

*1. 

8. *79 

4 . 

40*1. 

8 . 2*65. e. *197. 

7. 

• 9 S 7 . 8 . • 

lOI. 

9 . t 

10. 

A- 

11 . 3l- 

12. I 9 &- 

13. 

• 3 . 14. 1 

:i*S. 16. is*( 

16. 

3 }- 

17. 2i 

18. 1 * 3 . 

19. 

1*523... 20. 

2*223... 81 . 

2*884. 

.. 22. 

1 * 959 - 

. 28 . *928... 

24. 

* 64 ^... 26. 

•464 

»«• 23 . 

•584... 

, 27.« 

•167... 

28. 1*759^- 




Examples. 

118 . 



L 

I-S 239 I 3 ... 


2. 

2 ' 884499 ..* 


8. i* 959 > 72 — 

‘*• 4 . 

*125992... 


6. 

*144224... 


6. 2*648751... 



\ 

Examples. 

114 . 



1. 

4 . 2 . 

22. 

3. 

36. 

4. 

6 * 3 . 

5 . 9. 

6. 

2*6. 7. 

54 . 

8. 

4 - 

9. 

5 - 

10 . 2 * 434 — 




Examples. 

115 . 



L %l8o sq. ft. 


2. 320 sq. ft. 


3. 

117 sq. ft. 

4. 

64 sq. ft. 106 in. 

6. 78 sq. ft. 

SiJ in. 

6. 

70 sq. yd. 8 ft. 

7 . 

11 ft. 8. 

2 ft* 

4 in. 

9 . 99 yd. 

10. 

8 ft. 9 in. 

It 

1067 sq. ft. 

16 in. 

12. 

14 sq. yd. 81 in. 13 . 

392 . 

14. 

18. 15 

. &136.8a. 

16. £9. IS'J 

. 17. 

128 sq. ft. 

18. 

SS6 sq. yd. 



19. I 

5888. 

20. 

ftl6o.^a. 

2 L 

78I sq. yd. 

; £1^ 

6s. 3d. 

22. ,^800 sq. 

ft. 28 . 

15 ft. 

24. 

2 iljsq. ft. 

26. 

1$ in. 

26. '27% in. 

27. 

All 12. 8a. 

28. 

26 yd. 2 ft. 

28 . 

1024 1 

sq.ft. 30 . 300. 8L 

R666. 12a. 




Examples. 

116 . 



1. 

220 yd. 

2 . 

22 ft. 5 

in. 

8. 280 yd. 

4 . 50 yd. 

•f*. 

5*656 ».yd. 

6. 

42 * 42 >- 

ft 7 . 

18 ft. 

8. 48 

yd. 0 . 34 yd- 

10 . 

f7 yd. 2 ft. 

11 m. 

1 




• 
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1. 60 yd. 2. 

4. R44. 70, 5 . 

7 . 495 sq< ft. 8. 

10. 96 fd. U. 

13 . R46. 40. ■ 14 . 

1 ?. I 57 iy<i. 17 . 

20. i6^ in. 21. 

24 . R83. 14a. 10^. 

27 . 


Batai^plefl. 117. 

I 

37 yd.- in. 

£23, IS. id. 

88 sq. yd. 6 ft. 
2Hyd.* 

£t7. 

Rl. too. 7lfi. 18 . 
R3499. 30. 6p. 22 . 


8. 60 yd. if in. 

0. 648 sq. ft.' 

8. 288 yd. 

12. 176 yd. 2 ft. l) in. 
16 . Of. 4\d. 

45. 10. 2\ yd. 

R114. 120. 28 . s} ft. 


26 . R19. 14a. 


Width, 18} ft.; height, 14^ ft. 


26 . Sil- 
28 . R13.6a. 


Examples. 118. 

4 


1. 12 bi. 2. 

3 . 108 bi. 7 cot. 8 ch, 4 . 

8. 357 bi. 9 cot. 3 ch. 4 ga. 6. 

7 . 4992 bi. 10 cot. 16 ga. 8. 

8. 27 bi. 12 cot. 8 ch. 10. 

11. 6 bi. 9 cot. 2 ch. 8 ga. 12. 


52 bi. 10 cot 

207 bi. 7 cot. 3 ch. 4 ga. 

2427 bi. 8 cot. 

12188 bi. 19 cot. 14 ch. 8 ga. 
8 bi. 1 cot. 4 ch. * 

19 bi. 12 cot II ch. 4 ga. 


Examples. 119. 

1. 400 cu. ft 2. i 83 jcu. ft 3 . 157JCU. ft. 

4. 82 cu. ft 6 . 4952!! cu. ft. 6 . 42 ^ cu. ft. 

7. 84 3 j lb. 8. 10080. 8. 3750 times. 10. 48 min- 

11. 24. 12. I too 16 cwt. 13. 2800 times. 14. *027. 

IS. 62}. 10 . 4^. 17 . 16 ft. 9 in. 18 . 2 ft. 

10 . R1466. loa. %p. 20 . 16407121 tons. 21 . R170. 

82 . I 33 |. 23 . 4 in. 24 . 3 yd. 26 . 256} lb. 20 . 675 lb. 
27 . 60. 28 . 15*4041 ft 28 . R5520. 80 . R276. 5a. 3p. ; 31440. 


Examples. ItO. 


L 

4 yd. 7 A in. 

2. • 6 yd. 2 ft. 8^ff in. 

8. 

I sq. yd. 4 ft III in. 

4 . \ 2 sq. yd. 4 ft. 4o{ in. 

8. 

4 sq. yd. 4 ft. 12^ in. 

0. ' 2 sq. ft. 26f| in. 

7 . 

1 cir. yd. 3 ft 480 in. 

8.' 2 cu. yd. 20 ft. 1048 in 

8. 

10 cu. ft. 30ojl in. 

10 . 3 cu. ft 47 i}| in. ^ 
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11 . 8 ft. 7 '. 

13 . 8 ft. ii'.6*. 8'". 

15 . 56 sq. ft. S'. 11". 6'". 

17 . 62 cu. ft. i'. </. 6'". 8‘*. 


^2, 34 ft. 7'. 6'. 

14 . 10 ft. 9’. 10". 6'". 

16 . 70 sq. ft. S', o". 4"'. 6**. 
18 . »8 cu. ft. i'. 8*. o'", s'*. 4*. 


i^xampleis. 181 . 


L 

7 sq. ft. 73 in. 



2. 

67 sq. 

ft. 12 in. 


3 . 

132 sq. ft. 117 

in. 


4 . 

217 sq. ft. 14 in. 

* 

6 . 

316 sq. ft. 36 in. 


6 . 

129 sq 

[. ft. 54 in, 


7 . 

98 sq. ft. 8o^i 

In. 


8. 

130 sq 

. ft. 140 in. 


9. 

228 sq. ft. 83I; 

lin. 

10. 

2459 sq. ft. io7|^{ in. 


IL 

38 cu. ft. 1161 

in. 


12. 

127 cu. ft. 304 in. 


13 . 

874 cu. ft. 1510^ in. 


14 . 

471 cU. ft. 585IJ in. 


16 . 

3309 cu. ft. 453 } J in. 








Examples 

. 122. 



1. 

6a. 2 . R2 

. 8a. 3 . 

4a. 

4 . 

2 md. 

20 seers. 6. 

2 ft. 

6 - 

7 'f* 7 . 

5A 8. 

R 3 S 

. 12a. 9 . 

5^. lOdT. 10. 

36S. 

11. 

34 Umi. 12. 

£2. i2s. 6d. 


13 . 

50. 14 . 

R21 



Examples. 

123 . 



1. 

30 da. 2. 

60. 3 . 

270 

da. 

4 . 

700 mi. 6. 

91. 

6 . 

4^ da. 

7 . 7. 

8. 

4^ da. 

8- 

II. 

10. 

4 ^d. 

11. 270. 

12. 

270. 

13 . 

2. 



Examples 

. 124 . 



L 

R2079. 2. 

R20. 

3 . 

R15. 12a. 

4 . R6 50. 


5 . 

£10. 10s. 6 . 

R48. 70. 

7 . 

240, 

1 

8. 48. 


9 . 

£12. 13J. 10. 

36 lb. 

11. 

R8. 

l^a. 

12 . R9. no. 

A,\p. 


13 . 20. 14 . 16 . ;^2.6 s, 8 <f. 16 . ya. 6p. 

17 . R3937. 8a. 18 . ;£Si6. i6j. 19 . R17640. 20 . R240. 

21 . R472. 13a. 22 . 7i da. 23 . R31. 14a. 24 . £1. 8j. 

26 , R168. 26 . lis. 27 . £3. 12s. 28 . 140.8^. 

28 . 94|. so. 2tjt md. 31 . R 937 . 8a. 32 . ^i7i\ days. 

38 . i6^f. 34. 4618. 36 . II7|. 86 . 391^ yd. 

37 . .88. 12/1. 80 . 433l. 40 . R36. 
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4 L 

i 9 of. 42 . 

»7.6a.6|^J. W 15. 44. 12 

45 . a6o. * 

46 . 

100 grams. 47 . 

48 . a39o. 49 , Ri 

. 60 

. I lb. 8 oz. 




Examplei, 126 . 



1. 

6 . « 2. ( 

5 . 3 . 

8. 4 . 15, 

6. 

10. 

0 . 

II md. 8 seers. 7. 

4 * 8. 2 hr. 40 min. 

9 . 

12 oz. 

10. 

gs. 

11. 

48. 12. 180 days. 

13 . 

46^ days. 

14 . 

41} days. 

16 . 

4. 16 . 6 months. 

17 . 

3 S A- 




Examples. 126 . 



1. 

2. 2. 

5 . 

3 . 3 - 4 . 7. 6. 

SO. 

0. 67 |. 

7 . 

22^. 8. 

32.« 

9 . loj. 10 . so. 11 . 

8i. 

12. 53J. • 

13 . 

75 - 14 . 

S4* 

16 . 23J. 10. 60 yd. 


17 . 7 i. lb. 

18 . 

2 S. 19 . 

8. 

20. 10a. 21. io|. 


22. 13. 




Examples. 127 . 

\ 


1. 

6. 2. 

3 l- 

3 . III. 4 . 3O3V 


5 . 24. 

0. 

3. 7 . 

16. 

1 

8. 33 ii!i' 9 - 26|®y. 


10. 10. 

11. 

Ri 2. 3a. 

12 RSo. 13. 16 days. 14 . B118. 12a. 




Examples. 128 . 



1. 

R93. 12a. 

2 . ;^ 47 I< IS.. 3 . R171. 14a. 

4 . loa. 

6. 

2a. 8A 

0. Zd. 

7 . 82967.3a. 

8 

. ;£4000. 

9 . 

R1920. 10. I2r. 11. R2880. 

12 

. £ * 80, 

13 . 

13. 4 

. 14 . 

3 / 5 . 16 . 16 . ;£320o. 

17 

. £zooo. 




Examples. 129 . 



1. 

4^ hi*. 2. 

l|?da. 

3 . 1hr. 4. 4 da. ;. 

>4 2 
" 1) 

^ i, C i*,. 

0 . 

12 da. 6. 

I hr. 

7 . 7j\ min. 

8. 

4i hr. 

8. 

A, 20^^ da 

;.; Sf ; C, yJS* 10* *x5Jt 

11. 

iS (^a. 

.12. 

i 3 i da* 

18 . 120 da. 14 . ^ da. 16 . 

Each in 6o da. 

16 . 

7 l!. . 

1 ' 7 ‘ 5|$$ hr. 18 . 12 hr. 

19 . 

16. 

20. 

6i. 

21 . At 

10. 22. 32. 

23 . 

25 da. 

24 . 

76. 

26 . I2f min. 26 . 4 hr. 

f 

27 . 

56 |(^ 
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'' XaCampl^ ISO. 

1 . 2 h. 39^ m. P. M. 2 . 2 h. 48;^ m. P. M. S. 9 P* M., Friday. 
4 . After 112 da. 12 hr. (true time); first, 7 h. 48! m. P. M. ; 

second, 8 h. 18} m. P. M. 6. 8 h. 47)?^ A. M. 

6. The slower must be put on 13^^ min.; or the fasted put back 
13}! min. 7 . 3 P. M., Dec. 3. 8. 9 min. 8. | min. 

10 . 4 p. M. 11 . Tuesday, 4 P. M. 12 . min. past 9. 

13 . Tuesday next, 4 h. 54I m. P. M. and 4 h. 32} m. P. M. 

14 . 10^} min. past 6. 16 . } sec. 16 . i h. 50 xV« m. F. M. 

17 . On March 13, at the same hour at which it was put right. 

15. 5 da. ago, at the same hour ; after 235 da. at the same hour. 

• 19 . 2jr^g min. h 

Examples. 131. 

L (i) lo}$ min. past 2 ; (ii) 27/^ min. ; (iii) 43^\ min. ; 

(iv) 24 min, ; (v) 34if min., and 521*1 min. 

"■ •*£. (i) 161*1 min. past 3 ; (iii 32i\ min. ; (iii) 49^ min. ; 

(>v) 3i\ min., and 29i*i min.; (v) 40i\ min., and 57^1 min. 

3 - (i) 32i\^ min. past 6 ; (ii) 161*1 min., and 49i\ min .; 

(iii) no time ; (iv) 19/1 min., and 45i\ min. ; 

(v) 8i\ min., and 561^ min. ; 

4 . (i) no time ; (ii) i6i\ min., and 49i\ min. past 12 ; 

.(ui) 321^1 min. ; (iv) 131^1- min., and 52^1 min. ; 

(^ 24 min., and 41^1 \nin. 

S. (i) 381^1 min. past 7 ; (ii) 2ix\ min., and 54i\ min.; 

(“i) Sa*i min. ; (iv) 251*1 min., and 51^1 min. ; (v) I4i\ min. 

(i) 54 i°t min. past 10 ; (ii) Si\ min., and 381*1 min. ; 

(iii) 2ii*i min.; (iv) 2iV min., and 41^1 min.; 

(v) * 3 i\ min., and 30i*i min. 

7 . 22g§f min. past 2. 8. 27^^ min. past 5. 

4iA\ min. past 5. 10. 4^1 min. past 12. 

11 . ^ min.'div. put back. 12 . Gains 56^ min. 

Bxsmples. ISO. » 

hs In 45 sec. 2 . 417 mi. 8. At 7-30 f. m. ; 300 mi. from Caf. 
4. ^ At 5 h.'.34| ip. A. M.; 257^ mi. from Cal 6. ' 4I sec. 
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^ 6. 36 sec. 7 . 3^ and ^ mi. per hr. 8. 1 hr. 26/s min.* 
9 . 150 yd. 10 . II h. 38^ m. A. M. 11 . 119I mi. 

12 . 12 mi. from Cal. 18 . 7 miles. 

14 . 5 min. 24^} sec. after B starts. 15 . 9 h. 9x”s m. a. m. 

16 . 240 ini. 17 . 6 mi. and 5 mi. per hr. 18 . 7 mi. 18 a. mi. 

10. 9 hr.- 37-i\ min. 20. 10 hr. 46 min. 21. 46. 

22 . 16 min. 42 sec. 23 . 3 hr. 55 min. 24 . 28 min. 

Examples. 133. 

I. (i) 10 la:. ; (ii) if hr. 2 . (i) ?! hr* ; (>0 da. 

4 . 300 da. ; 300 da. 6. 3 hr. ; 6 hr. 

* Examples. 134. 

1 . Sx'V 2 . 79^ yd. 3 . 80 yd. 

4 . 9 min. 36 sec. 6. C can give B 5 points. 

6 . B wins by 126 yd. 2 ft. and by i min. 16 sec. 

7. 5. 8. C wins by 6ofg yd. 

0 . Ay I min', islf J sec. ; By i min. 20J sec. ; C, i min. 23 sec. 
10 . A wins by 68ff yd. 11 . 9 * 

12 . A in i6iVk sec. ; By V]\ sec. ; C, iSf sec. 

13 . 176 yd. 14 . S- 

16 . ^ in 15 min. 50 sec. ; 5 in 16 min. 20 sec. ; Cin i6 min. 40 sec. 

16 . C wins by y^. 


Examples. 135. 


L 

2 . 

6 a, lolffi. 

3 . 

100, 4. 

S2. 4a. 6 ^p. 

6. 

19 ^. 

0. 

1885. 7 . 

loA 

da. 

8 . 

3^ d.si* Q« 

32. 

1 

10 . 

leHi. 


\ 


E: 

aamplee. 136. 





1 . 

10. 2 . 

4 S- 

3 . 

264. 

4. 7 S. 

6 . 

8. 

6. 

lojf. 

7. 

R37. Sa. 

8 . 

30. 

0. 

1124. 4a. 

10*/. 

10 . 

21 mo. 

11 . 

8. 

12 . 

6. 

IS. 

43J da. 


14. 

J20. 


15. 

6l\ ofi 

16. 

IS. 4 ^. 17. 

ion id. 

s 


18. 

8^ 


18. 

27. 

20 . 

9. 

21 . 

25. 


22 . 

lo. 

ft 

23 . 

13J. 

24. 

4 h 

26. 

6| oz. 

• 

26. 

£9^ is. 
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% 



1 * 7 . 

8. 


r 

28 . 4. 2 ^ 7. 


80 . 4. 

81 . 

8 


32 . 3o|. 38 . R60.7<2. 

9 ii^. 

34 . 75 ae. 

36 . 

I9J 02. 


80 . 20. 37 . 3. 

« 





Examples. 137 . 



1. 

&20. 2 . R3 ; R4. 3 . 180 gr. ; 87 

gr- 

4 . R13. 

5 . 

; Rzo. 0. 

48 da. 7 . 28 da. 8. 54'i\‘ da. 

0. 4 da. 

10. 

A man i 

in 7^ hr. ; a boy, 18 hr. ; a man and a boy in 5^ hr. 

It. 

6. 

12. 

ic hr. 






i 

Examples. 138 . 



1. 

f 2. 

8 

S- 

3 . ^i. 4 . 6. 


6. n- 

. 7 . 

S. 8. 

s 

*• 

0 . 1 10 . S : 4 - 17 . 

1: 4 - 

12 . I : I 

13 . 

1 : 4. 

14 . 

7 : 8 is greater. 16 . 

18 ; 29 is greater. 

10. 

4 1 5 greatest 

,2:3 least. 17 . 7 i II greatest, 

3 : 7 least. 

18 . 

Yes. 

IB. 

No. 20 . Yes. 21 . lof 22 . 

Si- 

23 . 

•0002, 

24 . 

18 lb. 26 . £u 6f. Sd. 

20. 

45 men. 


I'l. SJ. 

28 . 

30 hr. 29 . 7s. 30 . 14. 

81 . 

39. 

32 . 

7280. 

33 . 

5\. 34 . 3j. 35 . ‘06. 

30 . 

25. 

37 . 

All 

38 . 

I2a. 6 ^ 39 . 17 : 10. 

40 . 

27 : 64. 

41 . 

2 : 1. 

42 . 

192; 240 : 280 : 315. 

43 . 

£2. 5s. 8^d. 

44 . 

18500 02 

:. 45 . 

Sift. 40 . IS: 16. 

47 . 

£32- 

48 . 

30 gall., 

20 gall. 49 . 40 gall. 

60 . 

16; 15. 


% 

Mifloellaneous Examples. 

139 . 


1. 

17 - 

2 . R204. 3 . 3 “.S' 7 *'ii“-i 3 

“;s. 

4. JU- 

6. 

R369. 2a 

t. 3 p. 

0. 18. 

7. 9995 and 1020. 

8 . 

R65. 150 

1. 6 p. 

0. 8. 10. 25. 11. ;^269. 15 . gld. 

12. 

1584 lb. 

13 . 

30^0 men ; 2700 women. 14 . RiSi. 2a. 

16 . 

63 times 

.10. 

3i\. 17 . 123. 18 . £i. 10s. 

19 . 84. 

20. 

S8. 2<t. ( 

ip. to 

each of 5 ; R4. la. 3/). to each of the others. 

21. 

13 - 

22. 

•0203125. 23 - "oiS. 

24 . 


26 . 

6. 

20. 

720. 27 . 162 dollars. 

28 . 

^ 3 i gall- 

28 . 

112 sq. yd. 7 ft. 80 . 4l| hr. 

81 . 

50 years. 

82 . 

xo seers 

. 34 . 

*083. 86. Riio. 4<2. ; i 

ft. 30 . 

3 «- 

37 . 


83 . 

4 

The first person gains Ri. 

110 . 6 /. 

more. 



30. 

48. 

47 . 

80. 

63. 
66 . 

69. 
61. 

64. 
67. 

70. 
73. 
76. 
78. 
81. 
84. 
88 . 
93. 
97. 
08. 

101 . 

104. 

107. 

UO. 

113. 

116. 

116. 


1 . 

2 . 

4. 

7. 

U. 

14. 
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455 - 40 . 

tt iliA 

4 L 

IS ft. 

49 . 

R5S88! 

14. 44 . 

4 * 

46 . 

40 graios. 

46. 

•6552. 

9600. 48. 

R2790. loa.; 

48. 

R14. 

£22. i8j.; £7. i2s. 8</. 

61 . 

42 boys ; 20 fruits. 

62 . h 

4 sg. ft. 18 in. 


64 . 

i 3 i da. 

66. 

R3600. 

£1. 7s. \d. and . 

4 </. 

67 . 

55 xnin. 

68. 

27 -i. 

• 

Ri. 10a. fip.\ Ri 

. 9a. 7 lP- 

60 . 

9i weeks ; £341. 5 j. 


4 gall. 


68. 

3 lhr. 

63 . 

11 P. Ml 

I p. M. ; 120 mi. 

from Cal. 

66. 

172800. 

66. 

39. 

13J. lojrf. ; IJ. 


68. 

After 12^ min. 

69 . 

R2120. 

£2. os. id. 


71 . 

2| mi. 

72 . 

128. 

14 ; 28 42. 


74 . 

42 ft. 

76 . 

I4f da.- 

Monday, 12 h.f 

1 m. P. M. : 

; 11 li 

1. 56 m. A. M. 

77 . 

66 yd. * 

R2560. 79 . 

59 iV 

80 . 

14 yd.; 7 yd.; 

2 yd. 

2 ft. 

1-15 o’clock. 

82 . 2250. 

83 . 1^ mi. 

; 2 hr. 

8 mi. per hr. 

86. 16 lb. 

86. 2| hr. 

87 . 

1008. 


72. 4S« 80.' 6 I 5. 91 . t/uo- 82. 5* 

55J sec. 84. 2o|?yd. 86. 10. 06. 29 of wine to 4^ of water. 

j4, R 5 . 4a- ; -ff, Ri7- I 2 a- 5 *^ 24 . 

4i? and i 6 \i min. past 2. 98. sec. 100. 18. 

A cow, ; a sheep, S-r- 102. 7 ^ '7- 103. 

7i. 105. 4 mi. per hr. 106. .ff wins by yd.. 

4 da. 108. 2 oz. 109. 2 gall. 

392 J I. 111. 5S min. 112. S min. 15 sec. 

152 da. 114. 4 g^ll. 

A in 36 days; 5, 48 ; C, 284. 117. 20 mi. per hr. 

360 sec. 119. 15- 120. 2 . i. 

Examples. 140 . 

I 

Rr. 9a., R3. 2a., R4. 4a. 

£S. 2s., £6. 13s., £2^ IAS., i8j. 3. 7, 4i, 6|, 7S tons.. 

75,100,1124, 120, 125. 6. £ 3 t . *7 • 6- 8. R106. 

^66;/71. lOJ. 8- 10041b. 8. 2501b. 10. 50,000. 

R40, R30, R20. 12 . Ri 2, Ri6, ll8. 13. R240, R8o, R40. 

Ri8,R6,R8. 16. £^, £ 6 . 19. 12,10,8. 
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Mr. 

19 . 

2 L 

23 . 

26 . 

27 . 

28 . 

20 . 

32 . 


R6, Rio, R5. 18 . 5;r. 7s. 3{</., is. iSs. 9A 

Each man 5^., each woman 3s,\ each boy 2s. 20 . R2. 8(C. 

Men 27j., women 27f, children IIj. 3t/. 22 . j£l8, ;£i2, ;£9. 

cwt. 24 . 20, 30, 40, 50. 26 . So* 

40 rupees, 48 eight-anna pieces, 64 four-anna pieces. 

Each man R2. 8a., ea.ch woman Ri, each child R|. 

?, ii* 29 . R70, R4^R30.. 

* • ' 31 . 180 gr. 


The radii are and ft. 

^/3 J 3 


R25000. 


33 . 57. 




Szamplee. 141 . 

*^ 1 . R70, Rioo, R150. 2 . R780, R520. 3 . ;£i200. 

4 . R4500, R3000, R3000. 6. R3372* 8a. 6. ;^ 48 o, ;£36o, ;£ 24 o: 

7 . £17. los., £is, £i2 . 8. R?, R6, R4. 8a. 8. £286,;^i63. i6j. 
10. R 4 S 3 !^iV> 2498513, R2i8^j'^. 11. ;^ioo, 

£ 3 l 3 (i. 13 . R168. I2a. 14 . 30. 

Examples. 142 . 

1 . In the ratio of 3 to I. 2 . 8:5. 3 . In the ratio of 9 to ii. 

4 . 197 : 180. 5 . In the ratio of 33 : 2. 6. 1 I 4. 

7 . 8i lb. of each. 8. 25 md. at R3, 35 md. at R2. 4a. 

9 . 4I galL 10 . 20 : 7 ; sr. i^d. 11 . In proportion of 3,3, 2,2. 
12 . l^roportion of i, i, 5. 13 . 10 gall. 

14 . In proportion of 4, 6, 9. 16 . In proportion of 52, 78,51,68. 


Examples. 143 . 

L 3 * 2 . I3f 3 . 7|. 4 . 4*34. 6. 6. RgMa. 

7 . 125. 8. £2 . . 4f. 9 . 10 St. 10 . R4,8 

11 . 8f mi. 12 . loi St. 18 . 14 yr. 14 , 43 yr. 16 . 8J st, 

18 . iiyr. 17 . R5. iia. 18 . R7. 19 . 63% 75*. 


Examples. 144 . 

1 * ^ 8. J. 8. jJij. 4 . 105. 6. ij. 0. R35. 

l. \£io.ios. 8. 3s. 9 . 1218. 10 . Asq. in. 



IL 4 cwt. t gr. 
14 . j£6oo. 


answers to es^mples 
12 . ijGso. 

15 . .15.7^ 



18 . 35929 . , 

18 . £430. 


1 . 

5 . 

8 . 

18 . 

17 . 

20 . 


25 p. c.' 2. 
42^ c. 6. 
468I p. c. 10. 
20 p. c. 14 . 
87H P- c. 


Sxamplea. i4S. 


l'6§ p. c. 

35 P- c. 
138 p. c. 

57 ^ P- c- 
18 . 


8. 3 j p. c. 
7. 88| p. c. 
11. so p. c. 
16. 210 p. c. 
24 p. c. 


Nitre 75 p. c., sulphur 10, and charcoal 15. 


4 . 40 p. c. 

8. 19^ p. c. 
12. 20 p. c. 
16 . 50 p. c. 
19 . 12^ p. c. 
21. 8j^ p. c. 


Examples. 146. 

L 2 Vi. 2 . i2og. 3 . 25. 4 . loSoo. 5 . 100. 

6. 1295 /V- 7 . 84875- 8. R5000. 9 . 13000. 10 . *178. 20. 


Misoellaneous Examples. 147. 

1 io<i. 2 . SrSooo. 3 . R 4545 x\* 128. 6. Ri 53 tii* 

0. 35 p. c. 7. S4| p. c. 8. 2jj^ p. c. decrease. 9 . 50 lb. 

10 . 9 iV P- c- 11- *r P- c- 12- 9 i\ P- c. 

j|tv 

^ Examples. 148. 

1 . Ri7S. 2 . £24$. 3 . R 75 t- 4 . R7003. 2a. 

5 . Ri 8 ooo. 6 . i: 9 i 4 l- 7 - SSooo. 8 . ;^Ioi . 10.7^. 

6. Rioooo. 10 . £260. IL ;^ 5 * 54 Jt > ;£i 545 l- 


Examples. 148. 

1 . 25 p. c 2 . 2 S p. c. 8. 25 p. c 4 . 33 j P c. 

5 . 8jVc. loss. e. 7 1|! p. c. gain. 7 . 33 i P-c. 

8. R80 ; la lo^^ 9 . is. 10 . 12. 11 . 9 ^- 

12 . 2s. aid. 18 . 12J p. c. 14 . 2^0. 18 . R500. 

10. 8ind. 17 . i43forRi2. 18 . Ri32o|5. 10 . R320. 

So. I#. 21. R2.o.4jt. 22. 28 . 6 p, c. gain. 

24 . J p. c. gain. 26 . sop. c. 26 . 2^d. 27 . Loses 16p.c. 

28 . I7p. c. , 20 . 26^jrp. c. 80 . p. c. 8L Riso. 




• 32 . 

8 S. 


38 . 

4 L 


L 

4 . 


R22$. 88. 

4 for 30. ; 512. 

17A p. c. : 2 : I. 39 . 
1 : 2 48 . 21 p. c. 



R23 • s • 4. 

43 . R460. 


87 . 20. 

40 . 19 : 12. 
44 . 33J p. c.. 


Examples. 150 . 

R7. 4a. 2. R21. 6a. 

R263. 10.9. 6. Ril . 12.6, 

^ Examples. 151 . 


# 

3 . R45. 
6. R270. 


1 . R24. 2 . £60. 3 . R315. 4 . ;^S7. I2J. 

6. R222. 120. 6. £112. 7 . R40. 13. 8^9 : R536 . 1, Sif. 

*• ®* £y^ . 10.6 ; £zS 7 • 1$ . 6, 0. R108 , 5*. ! ^334 * l . 4 }'{.. 

10 . R2S5. 11 . £$ 7 ^ Sj. 12 . R440.8.4). 

18 . ;^763 • 13 • 14 . ;^ 4 o 5 .4 . i|$S. 15 . ;£226 . i . 11. 


1 . R33 • 5 • 4 » 
4 . RS . 12. 6 . 


Examples. 152 . 

2 . ;£lOO. 

6. R2 . o . 3. 


8* 157 . loj. 

6. R3 . 14 . 7. 


1. £2. 8j. 

4 . £s • 4 

1. 2j. 2. 

5 . 5. 6. 


Examples. 153 . 

2 . R20. 40. 

5 . R6 .14 . ixWff’ 

Examples. 154 . 

3f* 8* 3H' 

3 i- 7 . 2j. 



R4. 13 . ili 
R9 . 14 * 7iV/i* 


4 . 3 bV 

8 . 6p. 


» Examples. 155 . 

1. 3 yr. 2 . 3 i yr. 3 . 3J yr. 

6. 2 yr. 3 mo. 24 da. 6. 97 days. 7. 

8. 5 yr. 10 . 15th April 


4 . 4 yr. 9 mo. 
64 yr. 8. 3 yr. 

IL 16 mo. 


Examples. 156 . 

* 

1 . R750. 2 . R4266 . 10 . 8: 3 . £170 .6.3.^ 4 . ;^ioso. 

6. R4C0. 6. R 730 - 7 . R800. * 8. Riso. 

8.^, R26S. 10 . ^33 • 13 • 4 > U* K^72 .4 • 4> 12 . ;^I022.14.7. 



ANSWERS fO EXAMPLES 497 

Misoellaneo^ Examples. UT. ' 

L 2 . Rsoa 8. R570. 4 . 3 yr. 6. 10 yr. 

0 . 6 p. c. 7 . R9733 • S • 4 < 8 < R400 : 7|. 9 . yr. 

10 . R533.5.4. 11 . £190. 12 . £3,0000. 13 . R19200. 14 . 40 jnr* 

Examples. 198. 

1 . R41. 2 . R42.6.11. 3 . R38.6.6. 4 . R141.2.3. 

£731 .3*3. 0 . £343 .4 • 5. 7 . ;^64l .6.3. 8. £t 6 o .9.1. 
9 . R14.2. 2SI. 10 . ;£3[. 18.9 to the nearest penny. 


L 

4 . 

7 . 

10 . 

12 . 

15 . 

10 . 


R1102. Sa. 
R835. 14a. 

Rl. o . 10. 

R37S .3.11. 

;^I20. 


Examples. 139 . 

2 . R327 . 13 . I. 3 . R772.4.2. • 

R2184.13.4. 0 . R4328.7.7. 

Rii. 1 . 7. 9 . R327SU2.11> 

£90 .14.1 to the nearest penny. 


6 . 

8 . 

11. 

18 . 


^£250. 


;^8i 5.3.3 to the nearest penny. 
I5.r. to the nearest!penny. 


14 . £ 3 i 2 S’i .. 


Miscellaneous Examples. 160. 


1 . R2 432. 
6. 85184. 


4 . R625. 

7 . Rioooo. 


3 . R3310.2A 
8. Rsooo. 


Examples. 161. 


X. 

R170. 2 . 

R1250. 

3 . R3562. 8a. 

4. 

;£i337. los. 

6. 

;^I4i6 . 13.4- 


0. ;^I005.6,8. 

7. 

£1600. 

8. 

R182. 8a. 


9 . R20000. 

10. 

£1000. 



Examples. 163. 



1. 

RS. 4a. 

2. 

R80 .3.4. ; 

8. 

RiSi. 14a. 

*4. 

R105.6.8. 

5. 

;^20 . 4 . 8i. , 

0. 

;£I7.8.2|f. 

7. 

£^ . 2 . 4 ' 

8. 

£t. ISs. 

9. 

R708.12a. 

10. 

R482.14.8. 

11. 

R1077.8.6. 

12. 

;^38 . 8 . 9. 

* 


a A. 32 
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Bxamplip. 16S» 


*1. 2 years hence, 
ft. 2) yr. 


2 . 3 t| yr. 

e. 4 tyr. 


8. 3jyr. 
7 . 3 mo. 


4 . 9 mo, 


L 20 p. c. 
6. 3P*c. 

' I . ■ 

t 

4 


Example*. 164. * 

2 . 2 j‘p. 8 - SjP-c. 4 . 2lp.c. 

6 . 5 P. c. 7 . 3 i P- c. 

» 

Example*. 16$. 


1 . R8134* 8 a. 2 . 

4 . 4 yr. 6. 19 mo. 
8. R450 ; 61 p. c. 

12. ;£858.6.8. 

15 . 40 ; SI ; ft 49 ^i. 

18 . £i 7 ih 

21 . £ 57 S> los. 


R53903.10. 8 . 
e. 3 i p- c. 7. 

^200 ; S yr. 
JB’s offer. 

20 p. C. 

;^I88.13 . si. 


10 . 

18 . 

le. 

19 . 

22 . 


8. ;fiS 74 . 3 . 4 . 
R600. 8. R2800. 


11. Ex 34 ^ 1 * 
14 . R6oti. 
17 . R 9 i|* 
20. 12I. 


R7128 . II . 10, to the nearest pie. 


Example*. 166. 






R2. 8 .10. 2 . 

£247. xoj. 

3 . 

£2. 8 r. 

4 . 

R88. 13A. 

8 . 

iljg-r. 

7 . 

R 9 S 04 - 

8 . 

R337. 8 a 

20 p. c. 10. 

I6| p. c. 

11 . 

I2i p. c. 

12 . 

33 i p. c. 


Examples. 167. 

7 Iho. 2 . 2]\ mo. 8. 8 mo. 4 . 6 mo. 5 . 9th June. 


Examples. 168. 


1. E1900. 

6. io6|. 

10. £n. lor. 


2 . £‘l/^^ . 16.3. 3 . E5034 .6a. 4 . 93|. 

6. R1500. 7 . R4500. 8. ;f7440. 0 . R70. 
11. ;Ci248. 12 . £51775. 18 . £5300. 

Example*. 169. 


1 . R70. 2 . R1641 .5.3. 8. £40,000. 4 . II270, 

6. £921.4,1. 6. R779.2.8. 7 . R6. 4A.) 8. 17. 

8. 105. 10 . £20 increase. 11 . R3750 stock ; Rli. 4A. increase. 
1 ^, R34 decrease. 18 . Rzo gain. 14 . No alteration. 



‘ \ 

1«. ;^30,S00. 

Ifl. 93 i. 

Ezamplea. lYO. 

1 . 4 tP. ft. 2 . 4 iVfP-c. 8 . 3 ip. c. 4 . aJJ. 6 . 721V 
6. 74|. 7 . 99. 8. 86}. 8. 4 xV? P* c. lO. The latter. 

IL The former. 12. ^1. p. c. 13 . &7040. 14 . ;£34oo. 
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10. *1122,500. 

10. W 9 }. 
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17 ., R7200. 
20. 78 |. 


Miaoellaneous Examples. 171. 


1. tVxP'C. 

5 . 774. 

8. R 90 , 6 oo. 
12. &840. 
10. £4. 16s. 
19 . 10. 

22. &3200. 
26 . 


2. 2} p. c. 8. 

0. 190. 7 . 

0. R1824. 10. 

18 . 10^. 14 . 

; 35 :34. 17 . 

20 . Riooo and R2000. 

23 . 324 p. c. 24 . Rioo 


The former. 4 . ;^32. 5j. 
;£i8oo ; 2 years sooner. 


91. 

;^ 938 o. 

2261 : 2260. 

8L 
26 . 


;£2429i4|4f. 


27 . ;£7 5,000. 28 . 


11. 824. 

16 . R3o,ooo. 
18 . R20,8oo. 
£400, £1200, 
R2700. 
ioo|£. 


Examples. 172. 

1 . £^75 • IS • 5 - 2. R370S • 7 • 6- 8. 360. 4 . £4 . 17. 4- 

6. R2 . 13.4 per dollar. 6. no. 7 . Ri}. 8. 14. 

8. R25. 150. 10 . Advantageou» through London. 

IL £12 .18.744. 12 . I lose 10 p. c. 13 . 8j. 2d. 

14 . ;£83.6.8. 16 . £s6.ss. 10. Ri-n. 8</. 17 . ^80. 

18 . ;^4687. lo.r. 19 . Gains £ll> 5 i* 20 . is. 4//. per rupee. 

21 . I Gold Mohur=»7i...eagle. 22 . i Napo.«= 8-55 rupees. 
23 . Ri. So. 24 . 2s. id. 2 S. One of the former=2 of the latter, 

I 


Examples. 172a. 


1. 

2*305 Km. 


2. 

3 Km. 4 Dm. 7 cm. 

3 . 

120 Dm. 3 m. 2 dm. 

7 cm. 

4 . 

75073050 mm. 

6. 

30 Km. 7 Hm. 5 m. 

8 cm. 

6 mm. 6. 

23000807 sq. m. 

7 .’ 

500600*04 sq. Dm. 

8 . 

4 ha. 7 a. 40 

ca. 8. 80700 ca 

10. 

36 ha. 30 a. 70 ca. 

11, 

3 cu. m. 12 cu; dm. 35 cu. cm. 

12. 

5027004000 cu. mm. 

13 . 

40 Kl. 7 HL 

3 dL 2 ml. 

14 . 

3 Mg. 4 Hg, 6 gr. 

16 . 

13 fr. 7 dec. 

5 cent. I0. ri n». 
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17 . 

4125 times. 

18 . 5 d^ys. 

19 . 

8 Kg. 5 Hg. 

20 . 

3 fr. 75 c. 

21. 3 a. 5 ca. 

22 . 

200 hectolitres. 

23 . 

*914...metre. 

24 . ’621...mile. 

25 . 

29*921276 inches. 

26 . 

453 * 6 ...grams. 

27 . i'2255...grams. 

28 . 

4545 * 4 $ cu. cm. 


29 .’ 8 tonneaux 825 kilo. 80 . io56'8...grains. 81 . /7. 6s. loJiiA 

32 . 2'20 lb. 83 . 10 lb. nearly. 84 . 5 25 m. 36 . 1050 cm. 
36 . 5 francs. 37 . (1) 1000 ; (2) 1000000. 38 . 37500 cu. cm. 

39 . 4 m. 40 . 1000 grams. 41 . 28*41. 42 . 13*6 ; *8. 

43 . 1*5 cm. 44 . 13 times ;‘61 litres left. 46 . 35*2. 

46 . 5 yd. 2 ft. 1*9051 in. 47 . I2i'8 ares. 48 . i'234 metres. 

49 . 453 grams. 60 . 637*5 kilo. 61 . 1*5 metres. 62 . i’8...francs-. 
S 3 . £44. 64 . 193*75 sq. yd. 66. 5*2 sq. metres. 

66. (i) 2*54 cm. ; (ii) 1550 sq. in. ; (iii) 6l cu. in. ; (iv) 28 litres. 

67 . 16 grains. 68. 933*25 grams. 69 . 1360000 grams. 

62 . I hr. 25 min. 20 sec. 63 . 07716. 64 . 3727 litres. 


1 . 

6 . 

9 . 

12 . 

14 . 

17 . 

21 . 

24 . 

28 . 

32 . 

36 . 

39 . 

42 . 


Examples. 173. 

30. 2 . R94. 3 . R70. 4 . 3. 6. 3i mi. 

R18. 7 . 5r. lod. 8. Tea 2s., coffee is. per lb. 

Tea 2s., sugar 6d. per lb. 10 . 2 and 5. 11 . ;£90o and ;^3oo. 


25, 30 and 35 years. 

13 . 20, 10 and 15 years. 

A R54, B R18, 

CftS. 

16 . Riso. 

16 . R342^. 

95,60. 18 . 

40, 60. 

19 . 50, 300. 

20. R6. 4a. 

5% 22. 

I md. ; 

5 md., 3 md. 23 . 

40^ji mi. per hr. 

24|&ff 25 . 

1122 ft. 

20. I 5 s*(|t min. 

27 . 9|} min. 

40. 29 . 

20. 

30 . 70 oz. 

31 . 12 gr. 

II oxetSy 24 sheep. 

33 - £8750. 

34 . 20 years’. 

3 p. C. 30. 

3i weeks. 37 . 19. 

38 . 151b. 10 oz. 

44 days 2 I i. 

40 . 

200 cu. ft. 

41 . 3 hours. 


3 hours. 43 . 65 gallons ; 13 hours. 


Examples for Exercise. 174a. 

L Ten billion, thirty thousand two hundred million, seven 
hundred and twenty thousand, and twentyone. 

. 2 . 489*0. 8. 47337 f. 4 . 5*. ii*. 17. 

* 3 r U. • 23 0424 :22*9596. 7 . R4.7 • 9. 
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. / 

•6. Three hundred and twenty,, crores, one lac, three thoasandt 
one hundred and two. 

0. 10091401. 10. R2 .7.3. IL 37. 12. if. 

13 . '0001596 ; ‘0051472. 14 . 16 . 18508984. 

18 . 49110419796. 17 . 17s. gd. 18 . 48345. 10 . 5}!$. 

20 . 7045*. 2 L. 23 . CMXLIV ; 499. 

23 . 33211521848. 24 . 921. 25 . l^. 26 . I53'4ii34. 

27 . *02^. 28 . 15! 29 . 765. 30 . 27. 31 . 32953 ^ 5 ^ 

32 . ll- 33 . $3. 34 . ‘212. 35 . £1.3s. 86. 13440- 

37 . R8. 3a. 2|A 88. iJo- 8®- WSi- 4 = 0 . 3 0688259- 

41 . sVeSV 4 3 . Rs. 12a. 43 . 2. 44 . 142114^. 

46 . if 47 . 4 - 48 . ‘oi 

40 . 7. 60 . 324. • 61 . 11. 62 . 3f 63 . 700310. 

64 * l‘ 237 S. 66. 125-56875^. 66. l min. 30 sec. 

67 . 124727. 68. R16. 13<*. 3p. 69 . 

60 . 3 po. 4 yd. 2 ft. 3 in. . 61 . 9 ; 7. 62 . 424*8936. 

63 . 14. 64 . 4536360. 66. 52084. 66. R110328. la. 6/. 

67 . 22}. 68. f 60 . 3f 70 . 4828*04... 

71 . 5456. 72 . 340 po. 5 yd. 1 in. 73 . R466. 92. 


74 . 

1 

’Iff’ 

76 . 

iis. 

78 . 

42*6 

77 . ‘769. 

, 78 . 

137. 

79 . 

Ri. 7^ 

•4A 

80 . 

Saturday. 

ni 

***■• ffDffI 

82 . 

f 

83 . 

f. 84 

43‘3 

86. 

729. 


86. ;£i2S. sj. 

87 . 

i- 

88. 

9405. 


89 . 

120712. 

00. 7702^ in. 



91 . 

93ri2 

sq. yd. 

92 . 

R3. 8a. 93 . 5 and 7. 

94 . 

2|f 

05 . 

275 times ; rem. ‘003. 


96 . 

■3125. 07 , 

. 29400000, 

98 . 

9, 6 and 4 times. 


99 . 

326764. 

100. 

4-?- 

101. 



102. if 

103 . 

•446153! 

104 . 

1I2'4- 

105 . 

21 yd. 

2 ft. 2^ in. 


106 . 

1753. 107 . 

i. 

108 . 

120, 

109 . 

• 

0 

0 

u 

8 

0 

Me 

00 

• 

110. 

•00759... 

111. 

•8. 

112. 

1?T* 

113 . 

1296. 


114 . 

1386 sq. yd. ; 

1 ft. 9^ 

in. 

116 . 

|. 116 . 3f 

117 . 8. 


1L8. 

Ri. 8a. Sp. 

119 . 

220. 

120. 

48. 

12L 

2 S . 8i</. 


122. 

I if 

123 . 

13- 

124 . 

* 3303 ’ 

126 . 

3'4^iS3^’ 


128 . 

;^^82. 7J. zd. 

127 . 

13^ 

128 . 

Wednesday. 

129 . 

53. 

130 . 

4 xV 

131 . 

20k 

132. 

•0432. 

13 3 . 3840. 


134 . 

**i 3 ’S’ 7’673 ; 

3 - 7 ’i 9 

.101 ; 

* 



G. C. M. 21 : L. 

C. M. 2*.3. 

5.7.19.101.673. 


• 
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^ * 

,, 187 . 


140 . 


■057535. 

250 times. 


188 . 


Examples for Exercise. n4b. 

1 . 3210; 1023. 2 . 12. 8. 3. 4 . l6f min. 

5 . 46I. 6. |. 7 . 5 p. c. 8.' 4,7. 

9 . 4725. 10 . 1050 sq. yd. 11 . 6 h. 274^ m. P. M; 

13 . R46.40. IS. 3*2804. 14 . 4. 16 . 137. 

16 . 1250 ; ‘0125 > *0000000125. 17 . II5. loa. 

18 . Monday 8 P. M.; min. to 6. 19 . los. ; 64. Sd, 2d. 

20 . 21 . 17s. 6d. 23 . 1855. 23 . SiWr- 

24 . 300 sq. yd. 26 . 8 hr. 26 . £22. 84. 27 . 169 I 191. 

' 23 . 9^,: p. c. 29 . 999976 ; 100141. 30 . 172. 

31 . 19251, 18261, 17271, 16281,* 15291, 15201, 14211, 13221, 12231, 

11241,10251. 32 . 3ihr. 33 . & 9963 * 34 . 11:9. 

35 , 33^. 36 . 5. 37 . 14. 38 . >R 75 o. 39 . 7 h. 34 m. P. M. 

• . 40 ^ i^ 4 i 9 'i 9 * 3 ' 41 . 401:544.42. 4yr. 43 . 150. 

44 . 46 . 1015.46. 3idays. 47 . 9 days. 48 . 16:65.^ 

40 . ;£264. 6s. &d. 60 . 14. 6L 80. 62 . Rl 56. 

63 . 1 hr. 54 . 70. 66. 83 : 92 ; 92 1 153. 66. £^Zoo. 

67 . 429. 68. *02, 69 . I li gallons. 60 . iiP. M. 6L 12 da. 

62 . In the first vessel ratio of wine to water is 1729 : 271 ; in the 
second 271 ; 1729. 63 . /4S40, ;£440o, ;^4ooo. 64 . 20. 

85 . 3^75. 68. 453750 tons. 67 . 45 days. 68. 440 mi. 

69 . 7 : I. 70 . S 3 j. 71 . 200. 72 . 120. 73 . 26. 

74 . 17^ mi. and 9^ mi. per hour. 76 . ts. lo^d. 

78 . Each man ^£3.15J. ; each woman £2. 10s .; each child £1. is. 
77 . 4 mo. hence. 73 . 250. 79 . 388; 11*32 gr. 

80 . R19. 8n. 81 . Loses min. 82 . 20 hr. 16 min» 

88, 1200. 84 . £276 .6.1. 86. 8184 or 7434. 

86. £10. 8y. 87 . 126. 88. 12 hr. 

88. days; on the supposition that they work 13 hours a day. 
90 . A £$40f .B £360, C £240. 91 . R62ii\. 92 . R500. 

93 . 61000. 94 . 24 yd. per min. » 96 . 9 hr. 

86. ii3sis gr. 07 . R2.13a., R4. 8a. 08 . to for a rupee. 

' £ioii. . 100 . 128*5016... lOL i in. 
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« 

102. The clock ought to hav^^ been set at 5 h. 3 o|m m. p. M. 


108 . 

150 mi. 

104 , 

, A, R48 ; B, R40 : C, R3S. 

106 . R26. 

100. 

63. 107 

. Ilf. 

108 . 

16 ft. 100 . I2fhr. 

4, 4f; S, 5f. 

UO. 

Rl. 8a. 


111. 

40., 8a., Ri. 8a., 

R4. 8a., R13. 8 a ^ 

112. 

R*4i^. 

113 . 

R660. 

114 . R24000. 

116 . 73 times. 

116 . 

si miles 

from.. 

P. 117 . loo. U8. A’sii 

0 Z.,. 5 ’S 2 0 Z. ' 

U8. 

Rio. 

120. 

£280. 

121. *02i8... 

122. 

2 ft. 

123 . 

7 i“a yd. 

124 . 

Rg. 7a. 

Ip. 125 . 40. 

126 . 

R3< 20 . 

127 . 

46. 

128 . 

• 575 . 

129 . ;^I 2 . lOS. 

180 . 

5A days. 

181 . 

4 ift. 

132 . 

8 ft. 

133 . Will lose 7 

’ p. c. 


184 . 

120. 

136 . 

4 f. 

136 . IS yd. 

137 . 

Iff hr. 

138 . 

;^ 48 . 155. 


139 . 35, IS, 10, 25. 

140 . 

47 i\ P. c. , 

141 . 

R5. 

$ 

142 . 576*0297502224. 

148 . 

50 times. 


144 . They will run a dead heat. 145 . 25. 146 . 9. 

147 . /^lo. 148 . 3 gallons. 149 . jC3o . 14 .8|. 160 . 3 ft. 

16 L 23} days. 162 . 43 wk. l da. 2 hr. 163 . 6 ft., 8 ft. 

164. Loses 53^ p. c. 166. 78. 160. £ 8 . 6 s. 167 . 121. 

168 . 217 min. 160 . R105000. 100. 61^/2 in., 81^2 in. 161 . 12^. 

162 . 42 gallons. 103 . 279 ; §. 164 . Breadth,6 yd.; height, 5 yd* 

165 . 25^^ min. 166 . R67. 8a. 167 . 224, 336, 420. 168 . 54S!* 

169. 72. 170. 17L 4 hr. 172. 2l§hr. 

173. 66 min. 174. A must pay i.r. 3<^. and C is. 6 d. to B. 

176. ;^4o. 176. II. 177. ;£23S9. iSf. 178. 1200. 

179. 36 mi. and 24 mi. per hour. 180. 2333283J francs. 
181. £1327. los. 182. 12. 183. 23i3iVi- 184. •1115718. 

186. 2174 ft. j 242 times. 188. iij. 187. 3. 188. ;^7S- 

189 . The former ; customer loses 2 05 oz. in i lb. 

190 . 58 miles. 18 L 79 wk. i da. 22*83 hr. 192 . 2631V 

103 . 3’^ days. 104 . ;£io. 106 . R300. 180 . 6800 I 7221. 
107 . 20th Oct. 1855. 108 . 780 ac., 468 ac., 520 ac. 

199 . 3 times. 200. 3426 yd. 201. (i) 40 ; (ii) 60 ; (iii) 80. 

202 . A, R 2476 b^ ; B, Ri523il. 203 . 9^/5 ; £176^^ 

204. ild. 206. *125. 200. 3175. 207. C wins by yd. 

208 . 19 ac. 209 . R345. 210 . R$4. 14a. 4^. ; p. c., 

211 . 14s. 7\d. : 9^. 212 . ‘346574. 2 l 3 r I min. 51} sec. 



504 ARITHMETIC 

'v 

2 i 4 . 6odays. 215 . £6o^. 216 . After 6 months. 

217 . ;^I5400. 21 S. 2s. 2id. 219 . iiWt* 

220. 5000 sq. ft. 221. 332} yards. 222. 29040 ft. 

228 . R76. 224 . Gains 226 . R55o.'i3a. 4/). 

226 . A, of a chest: 1% ; C, 227 . 17 in. 

22a 22 yd. 229 . 43H. 230 . R76 ; . 9 , R76 ; C, R40. 

231 , R770; I. 282 . 10. 233 . ;£86o. 3J. 

234 . 6 yd., 6 yd., 3 yd. 235 . After 9 min. 286 . 10. 

287 . I lb. to 2 lb. 238 . 12 ; Ri46o. 289 . R411.120. 
1240 . 3J. 7 io* oach way ; 777 ^. 

242 . 2 min. 27/1: sec. ; 1080 yd. 248 . 10. 

244 . Better 20 lb., worse 40 lb. 246 . £soO' 246.1152. 
247 . ;£2364. 12J. 248 . 2 ft. 249 . B wins by 88 yd. 

250 . R18. 26 L 12 bus., 12 bus., 36 bus. 

262 . Rsi}^ decrease. 268 . R4. 3<i, 254 . lo^f. 266 . 250 lb. 

267 . 13^ days. 268 . 3 \ 2, (by volume). 259 . R30780. 

*260 R276. la. (ip. 261 . 50. 7 ip. ; R5498. ^a. 262 . 72 yd. 

268 . 1 min. 264 . R43§i. 266 . 80 lb. 266 . B1726 . 10.8. 

e 

267 . 4a. 3^. gain. 268 . .£1123.15.2 269 . 59 sq. ft. 21 in. 

270 . 39 yd. 271 t io|^ da. ; 4aV« cu. ft. 272 . 65. 

278 . R95197.20. i^g^ 274 . zs.'^d. 276 . 6/. 276 . 12 yd. 
277 . 3 da. 278 . 27 da. 279 . 2 st. 7 lb. 280 . R16500. 

2 BL 3/, mi. 282 . 64. 283 . 9 cu. ft. 1397^ in. 284 . i^ hr. 

285 . 29. 286 . 40 yr. 287 . 92. 288 . 60. 

289 . ;£i5oS. 15J. 7|^g(/. 290 . 2399 lb. 7iV*s oz. 29 L 160 yd. 
292 . 4iS^ 293 . 1000 yd. 294 . 17000 : 18067. 

296 . pice. 296 . 1668. 7J. 297 . Rz . 9.8. 

298 . 5f da. 298 . 49. 300 . 261V 301 - £^9 • S. 9. 

802 . 9. 308 . R370. . 304 . 161 sq. ft. 21$ in. 306 . 25 mi. 
306 . 2176. 807 . R1500. 308 . £1350. 308 . R2 . 15 . 7i' 

810 . 14*5. 311 . 2 in. 312 . 5 min.; i mi. 318 . 68. 

814 . ioM*i p. c. increase. 816 . 12 p. c. 316 . 4 yd. 

817 . 933i lb. 818 . 49^ min. 319 . 18 da. 320 . 33}. 

82 |. R44000 decrease. 822 . Ri705Hf'* £^73iVi* 823 . 1. 

>241 li/3, 4- . 826 . Faster 99 yd. ; slower 77 yd. 
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326 . . i8.4. 327 . Jpst passes. 328 . B6.8. iijiv 

326 . 4^. 330 . B2. 331 . £900. 832 . Siis 

833 . 2 aV 884 . 72 gall. 836 . 4^ P-c. 836 . U.Zd, 

837 . ' 9a. 2^, 338 . 144 ; lo. 839 . 22 mi. 340 . 4 l' 

34 L B923oJg. 842 . ;£ 7995 . 843 . u. 844 . 5a. 4/$. 

346 . £150.15^.349. 80 min. 347 . 2601. 848 . Bi 925 t&l 2 * 
3 i 9 . £1073. 4f. 0*6560736^/. 360 . B30. 

Problems. 175. 

1 . 942. 2 . lorf. 3 . iia*i in. 4 . 1083. 

6. 80 guineas; 128 half-crowns. 6. 7 . 132. 8. £275- 

9 . 6i j 156J. 10., 223*358... ; 20*057...oz. IL 34 S* * 

12. The latter. 13 . 3^. ilifd. 14 . 15^. I5r. 10^., 15^. 9d- 
16 . 3456,2304. 16 . 125 qt. 18 . R5, B3, B2. 19 . 2632. 


.20. 

3. 21. 

36. 

22. 

424. 

23 . 60. 

24 . 

oz- 

^6. 

120000. 


26 . 

11960 < 

iq. yd. 4 ft. 20* 

41 in. 


27 . 

10 ft. 

28 . 

too. ip. 

29 . 

1319*472 ft. 

30 . 

33 i lb. 

31 . 

8 j. 

32 . 

Bro25.. 

. 33 . 

395 . 

84 . 

46^ hr. 

36 . 

Bio 25 . 

36 . 

6 hr. 59 

min. 15 

1 sec. 

37 . 

54 times. 

38 . 

11 days. 

39 . 

B ; bIj. 

40 . 

13. 41 . 50. 

42 . 

i®r mi- 


• 43 . I mile 980 yards ; I 3 fg miles. 44 . hr. 45 . £20. 

40 . 36$ mi. per hr. : 8 h. 37 m. A. M. 47 . 29^! mi., 15 it\ mi. 

48 . mi. per hr. 49 . lo| mi. 61 . 115 mm. 

■ 62 . 167 min. 63 . 25 mi. 64 . 11-30A. M. 

66. In 10 min. more. 66. A £162, B £118, C £104. 

37 . .<4£i296, B £1872, C £1044. 68. 30. 69 . 3 - 

60 .| B720, R1280. 61 . 62 . II, 22 and 33 days. 

• 03 . Tea i.r. 5|</., coffee 55. xod. 64 . 30 and 18. 

66. 8 and 12. 60 . 2*20 lb. 67 . 10 gall. 

68. Man R250, each woman R62. 8a., each child B15. loa. 

69 . B24, B15, Bi. 70 . 30 yr. and 25 yr. 71 . 10 p. c. 

; 72 . 10211/. 73 . B 5 . 7 .i,V 74 . 3iD times. 76 . I2r. 

70 . £5000., 77 . 4& mi. per hr.. 78 . 42JJ. 

‘ 79 . 23 carats fine. 80 . 4^ mi. per hr. ^ 81 . Bijf/v. 

168. 9 gall. 83 . 2 : I. 84 . >12 gall^ 86. sf galiL 
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183. 

z: I. 

87. 

r 

3145:6424:1431. 

88* 

24 . 4 d. per stone. 

80. 

R16060. 

00. 

R2. 8a. j 20. 8^. OL 

R7678.20.; 10a. 2'85f^ 

02. 

£?■ iss. 

71 ^$** 

03 . 10, 25, 50, 75. 

04. i8j. 


86. A R2400, B R900, C R240, Z> R60. 86. 28800 ft. . 

87. 8^ poor. 88. cu. id. 80. 3^3933iV 

100. &820. 101. 133. 102. 7s ^; 4^^ 103. i|8i8.8^. 

104. &12960, &11220. 106. ;£48 ooo, 108. 6^ p. c. . 

107. 48 mi. 108. ;£lo. Iu9. 5^. 110. 1110538.12.6« 

111. R14508, fii2C9o, R12896, R9672. 112. ;^I9^ 

113. R4942y\. 114. 45 mi. per hr, 116. The steamer; 16 hr, 

116. 25. 117. 76. 118. 25 measures. 110. 30 seers. 

120. £6go. 121. 52. 142. R9180. 123. 1050. 

1*24. 15 ; cu. in. 126. £1. i^s. 126: 8400. 127. 144. 
128. R5000. 129. 25. 130. 3^ md. 181. 2} p. c. 182. 2d. 

133. Ri. 9a, 134. R4S0. 136. The second is R20 less. 

186. 7. 187. 20 da. 138. R7. 8a., Rio. 139. R7. 8a., R9. 

140. 30. 141. R2. 142. 7 and 1. 143. R3. 12a, 

144. By 30'. 146. 56306J j 12577571 AW* 

146. 11661,1169,1000,1002. 147. 48 centres, 31 outers. 

148. £^. 4J., £1, £1. l6j. 149. R8. 160. R4500. 

161. R49. 162. 89. 163. II. 164. in. 

166. Each man, R2 ; woman, R2 ; boy, 12a. ; girl, 8a. 

156. 7 ’. 40. 167. 10, 15, 20. 168. 75 p. c. and 25 p. c. 

169. 6|\wt. alloy, 2^ cwt, lead, | cwt. tin. 160. 8a., 6a., 4A 

161. I md. 162. R2. 163. 6a. 164. 15 hr. 

166. 5A ^>^* 13^* 4 30 min., 7 hr. 35 min. 

167. R46 . 10.8. 168. 3x'ii mi. 169. 4-25 p. M. 

170. 18 mi. per hr. 171. 2^ mi. 172. R46. 8a. 178. fi3^5o* 

174. 120. 176. 7xVi 176. R5o65|f decrease. 

177. 140, 168, 160; 840 . 178. Ri 5* 179. 20. 180. R400. 

181. 15S. 182. £4ii‘ xos. 183. English navvies ; £4000. 

184. i^ioso. 186. ;£34*8 .iiAV 186. I199’36523437S SQ-yd* 

187. i 8 jS 7. 188. 1231* 189. 2 S. 8d. 100. 33};* 181* 12* 

102.; 48 of each kind. 183. 9° mi. 104. 60 p. c. 186. 31, 

106.^21420 . 107. Rioo 22. 40* 6{/^* 188. £1239. rss. 4^fxd. 
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^0* £3S3‘ , 200. 3s.7id. 201. £2<x6* 

202 . ilJ. 7 iV- 203 . 78'p. c. 204 . £465^^1. £i3SH, £9lh 
206 . 330. 206 . ;£$. 17 . loi : 5 ^. lidil 207 . 1100 ft. per sec. 
208 . li mi. and | mi. per hr. 208 . 2} days after 2nd starts. 
810 . ,;£i3Ii6.6. 3 . 21L 250. 

212 . 8 min. 4 sec.; 8 min. 15 sec. ; 8 min. 26 sec. 213 . 14 min. 

214 . &22}. 216 . gl%l min. 216 . R200. al7. 15 I 9 I 5 * 

218 . 75 sec. 218 . 29f|j2^ mi. per hr. 220. £7 • • 3- 

ANSWERS TO CALCUTTA ENTRANCE PAPERS. 

1858. , 

!• 33i 2. 3. 1*7320503... ; *5477225... 4. o*- 

1859, A. 

1 . 5 I 22. 2 . 407 yd. 3 . The former ; *2236. 4 . 857^ ac. ; 

6. £24co, I Ss. o^ld. 0 . 13*427 poles j *17325. 7 . ;£i350. 

1859. B. 

1. 8333 hr. 20 min. 2. &6. 3 . ; *0079^ 

4 . ioJ|. 6. '00064 : '009 and 400000. 

1860. 

1. R9953. 2. 7564 ; -7071... 3. 29 ; 2. 4. 116. 

1861. 

1 . 2243*18. 2 . *035 ; sJfy. 3 . ^2142. Sr. 4jrf. 

4 . iiosJJgac. 6. *0316. 

x862i 

1. *54. 2 . 9<f. 3 . 411 ^ 0 . 4. In 25} j min. 6. *03162.... 

1863. 

1. iiif ; 11*2388...- 2. 3 s!8Id8' ' 

4 . I4|{ days. 6. 31052. 


#• ;^*43* 7^- III*#** 
8.. ;6S29. 4J. 7iV^ 
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ARITHMETIC 


1864. 

1 . 540. 2 . I ; 2. 8. 14 ^- 

4 . 4i</* :'5885416. 6. *0I4:‘0CX>I. 6. 6800 I 7221. 

» 

1855. 

1 - 792 ii ; 79'4048 ; *341 5 . 2. *001764 ; 10. 

3 * 329 ro yd- » Ri023. 9a. ^\p. 4 . 45 men. 

B. AS4. la. lop. : B16. 8a. 

1866, A. 

1 . 2 183125 ; I20| J 13316 875. 2 . / 95 . i6j. 9jrf. 

3 - 39 05 i I2‘348... ; 3</. 4 . 12 days. 6. ;£2. i6j. o'478447265625</. 

1856, B. 

1. *10444637 ; 1, 2. £21. 3J. 65J//. 

*00041616 ; 9*042 ; 21*7272... 4 . 256*256 ; *0256256. 

6. R210. 0. 99i®4 ; ;£i 76 . 45 . 2 j 5 ?rf- 

I 

1867. 

1 . 19 mi. 836 yd, 2 ft. 2 . 102960 ; 320*87. 3 . Loses £1. 3s. 4d. 
4 . 1 ; 96 ?S^* 3 * iaaissi ‘001275 J 'ooi 699 -*» 0 - 9 S" 

' 1868. 

1 . 115 . 3 <f. ;5. 2 , 12*375 ; r 3 i 6 ... 3 . 44omiles. 

4 . 401 : 544. 6. ^12. 185. lof|^/. 6. 58} yd. 

1869. 

1 . 4 ; *02392609126984. 2 . £10, 105 . ; Jf. 

'02 ; 'C0O2OO2 ; *0004... 4 . £14* 7s, 5 . 16 years. 

187a 

L R15. iiija. ; 8091 cu. ft. 2. 998999 *f.H > 

(I) *001353 ; (2) 290 ; 2*5237. 3 . 140^ ; 2*0025... 

A. )gLo\ days. 6 . Second. 6. 2070/^* 
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. *871. 

1. R2733. 13a. a . ^ greatest, least ; £,t, os. 3f§4r ; i. 

3 . -001875 ; 67952-25 j R68. 3a. ij/. ; -154. 

4 . 55 miles, 6. ft32So. 


1872. 


1 . 

R1597. loa. 3;J. 

2. 

$ : R15. 2a. 4^. ; 2%. 

3 . 

5050 ; (i) -075758 ; (ii) -677166 j 30- 

00 


4 . 

ftl 97 . Iia. 7 lISA 

6. 

R262. 8a. 


1873. 



1 . 

(i) ^ ; (ii) R 25 « 9 . 7a. 7p. ; R48. 

2. 

•^33 ; n’n ; -5048... 

3 . 

R20. 1 la. 2^*p. 4 . 19 yr. 

6. 

5 «. 7 \p. ; R5493. 7 «- 


1874. 



1 . 

1? ; 1 : 161 ; 3328-226128... ; -i30769. 

2. 63 days.- 

3 . 

3 iV-f cu. ft. J iSiU cu- ft- 


4 . ' 130000 . 

S. 

R66666. loa. Sp, ; BioS, 




1875. 



L 

2 ; R50 ; -2213,.. 2 . 


3 * R35* 

4 . 

R16 540. 6. R58. 

2 a. 

; 32 S. 

r 


1876. 



L 

iiVrVf ; Ri 3 - 6tV- ; * 4441 — 

2. 

. 9 ; 23*04484... 

8. 

12| yd. : Ri. 12a. ; ;£2i5. i6r. 8{</, 

4 . 

200 da. A- 4|. 


L i ; :^ 3 * 9 S. 
4 . 125. 


1877. 

2. R9105. la. 6 p. 
5 . 39 days. 


3 - £7^. iS-f- 

0. R 33 I 2 ; R219, 


i8;8. 

A 

1, 2363'649... d. 1*00015.•« 

4. 1124.14a, 6 . *0099454365079. 


3. • 375 - 
0 . ;^5i2. gs. 
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ARiTHifsne 


1879. 

L 4<K>» 5°> tdSd* 2. 104, 8 . .(o) 4 ; (^) isVs • 

(<r) ■o27o4§ : (d) *001. 4 . 18 times. 8. 68 men. 

6. Decrease £ 11 , 4;. 3 <f. 7 . 18. 


x88o. 

1. 100, ao, 3, xV IBBI xAb ! f 2. (a) aVs ; (^) ;^40; (f) 2'6S- 

8. Each boy, £4. iir.; each woman, £13.13^.; each man, £27. 6s. 
4 . 65 gallons : 13 hr. 6. C wins by y<^‘ 0 . R25. 

1881. 

4 iVa ; 3. «. 7812s ; 8380. 6fl. 4 . » i* 8 S 49 - 8* ;^lS400. 

1882. 

1. 4321. 2. £$. iSs. gd. ; -57. 

& 30030 sec. ; 150x6, looii, 6007, 2003, I43r, 463, 391 times 
respectively. 4 . (i) 1600, (ii) 27*96424... 5 . 18 da. 6. R35000. 

1883. 

1. i. 2. 30 ; *75. 3 . *00694 ; B16 ; £10. los lod. 

4 . ;^2i. IIJ. 2j|rf. 6. R 9 ^|' 28^ years ; R562. 8a. ; 7S p.c. 

% 1885. 

1 - 2i ; 2. *12 ; *2 ; *30472... 8. 3 ' 46 iS 3 S 5 lOJ- 

4 . ;£5I3. 6s. 6 id.; 31224..., *2828... 5 . 18 ; 8^ per cent. 

6 . The first investment is better ; ;£l342. lor. ; 3^jr per cent. 

1886. ■ 

1 . aJf" 2 - ^ocPb* » Ib%' *5 J "ooiij^. 

#• jC 3 ^' ^28659. 6a. 7 . Ri 2, 12a, g \ p .\ gain R133J. 

1887. 

i. (a) i ; ( 3 ) 350. 2 . *0203125. 8. (a) £17. I2j. 2^//.; 

(jjtD'Raooo. 4 ., 10. 6. R510. 0 . 13*31 ; *471... 
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’ 1888. 

t i." 1120b J 37 ’ 96 . 3 . I38‘449H ;';£20. i6j. 

^ ;£io 34 »i 4 J* 4 iKf *•' iSjdays. 6. 6 i:£ioo.- 

1889. 

L 5 i' 59 i 394 i 2 ' 2 . 8*62126... 3 . ;£5247. 2j. 6||(/. 

4 . i'oooi27.„ 6. ;£67 oS. I4». yd. 

1890. 

1- 3 ; ;£2393I* 7«* 7/. ' a. 73 oS'4o§ ; 

» 

8. R1771. 4 . 60 days. 5 . fti04.40. 

1891. 

i * 

L (<*) tI ; (^) {• a. 2*202642. 3. R408.3a. 4iVfA 

4. 9 hr. 41min. 6. 620800. 6. 8^ yd. 

1892. 

1. a. 26219. 3 . *312 ; *098 ; *998. 

4 . R1232.14a. o^p. 5 . ;£25oo. 

1893. 

1 * (0 SA^ff ; (2) 3. a. *0789 ; j ; I'i. 3 . ^345. 7J. 3 id. 

4 . R238. 3 a. 2i||!^. 

5 . 690,000 in the 4 per cent, stock and 673,000 in the 5 per cent. 
Municipal debenture stock. 

1894. 

1 * £ 37 > os . 8 id . 2. ;^ 49 i. 8 j. 3 . 16y. 0*375013//, 

4 . *9998. 6. 6 Rupees per head. 

1895. 

1 . I'ooooi. 2 . 612345. 3 . 3 francs 84 centimes, 4.1. 

6. Increase of 647 J *6832876712. 

1896. 

1 . Greatest number-23704543, and least number—8143. 
a. (i) If 5(2)'075088. 3 . 2*2677... 4 . 8531. 3«. io,f 

3 . 1} per cent^ loss. 6. 621735. 



51 * 


A&ITHBCBnC 


1897. 


L 

•0725. (a) iV 


2. Yes, 320th ] 

part: R32.9a. 

3 . 

20. 4. 33J yr 

6. il6 per share. 6. I7724 «m 




1898. 



1. 

2015a 2. 


; ’085. 

3 . 

234; 8'o66o. 

4. 

R250. 6. 


per cent, profit. 

0 . 

R23400. 




1899. 



L 

25. 

2. 

iH : ill 

8. 

R60S. iia. 9}^. 

4. 

226 ; *226. 

5. 

3^5 per cent. 

6. 

R18. 




150b. 



• 1. 

2520 secs. 


2. 6 ; 


8. 

4. 

£SS- lOJ- 


5. 125. 

6. 

Gains Rioo. 




1901. 



- L 

(a) 1*416 ; {6) *565. 

2. (a) 

Yes 

; ; (6) £6S. iSs. gdi 

3 . 

4 lb. 8 oz. 4. 

4 per cent. 6. 86' 

42. 

6. ; 22 ; 169. 




1902. 



1. 

(a) Terminating. 

aV j '03^* 2. 

Ri 5326. 10a. 8/.; R7340. 

3 . 

35 boys. 4. 

2i ; 

S‘729. 5. £100. 6. 

4 per cent., Rfia 



i6Si. 

1933- 



1. 

fa)|X ; (6) *0005 

2. 

Yes 

!W;£I70.19X. 4irf- 

3 . 

i|min. 4 

3i ; 

I'SiiS... 6. 

gallon. 6. (d) R50. 




1904. 



I. 

(a) 997Q20. 


2 . (a) i 


3 . 2 2| days. 

4. 

39 6 poles. 


B.'‘ £700. 


6. R151710. 




1905. 



1 . 

165. 2. 




3 . 4*467 ; *79 ». 

4 . 

B4. lo. 3. 

Si 10. ya. 2ip. ; 3 p. < 

c. 

0. ;^3000. 




1906. 


t 


(2) 99679- 

2. 

(2) (a) I ;(fi) 2. 


3 . 'A17. 2a. 


•1667 ; *7746. 

t 

6 . 

17s, 6ii. 


0 . z p. c. 

f 
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• A 

•1907. 

1. 37138. 2. (i) } ; (2) 3< iia. 

4 . 110400. 6 . R760. 8 a. e. 13J. 

1908. 

L (i) Non-terminating ; (2) Ri. 8 <il 2. ;£934.18.2. 

8. (a) Loses iii^l min* > (^) ^ wins by 7 ^||j yd. 

(a) 2^ ; (^) *5345. 6. Rioao. 6. Incr. R425. 

Alter : 2 . 2038||| gall. 4 . RS746. So. ; 6^ p. c. 

1909. 

2. (i) 7 ; (2) 65. 3 . R939. 13 ■ 6 ; 371*173- 

4 . R1228. 2 a. ; ;£588 . 10 . 10. 

#• 3 i ii» 59 , 33 , 177, 649, 1947 ; 30 p. c. 

ANSWERS TO CALCUTTA MATRICULATION PAPERS. 

1910. 

Compulsory Paper. 

1. (^) 504 ; 17280. 

*• (I) i 67 iV J (2) *009* (^) 4 o. 

8 . (1) R3S16. loa. 8 p. ; (2) 16} yr. (&) 2'Ji5...cu. in. 

Additional Paper. 

L 2501317. {p) IS ft. 2 . (i) See p. 141 ; (2) 2485S’295...miles. 

1911. 

Compulsory Paper. 

L Ifi ) R610. 2 . (i) I ; (2) *0052083. ( 3 ) *00027. 

8. (1) R 3 i- IS«- 5A ;(2);^227. I2J.^ (p) 180 men. 

Additional Paper. 

L 469346 ; 54*0321 ; 579 men. 2. (i) 3 'i 4 i 59 ; (2) 28. 

1912. 

Compulsory Paper. 

iW 2. (i) /g ; (2) l\2. i3r. 2d. (p) (i) sj p. c. ; 

(2) R442. 7 a» 7 lp. 3 * 25 men. (6) 2624 ft. ; R95. loa. 8 p. 

Additional Paper. 

1. 371*173. (^) 117 ft. 2. 24855 miles. *54931. 

C. A. 33 



SM 


L 

2 . 

8 . 

1 . 












L 

L 



AlUTBIOEtlC 


igrs. 

A 

Compulsory Paper, 

(a) 504; (^) 189b. 

(i) J; (a) o-aga?. ifi ) (i) 0-0015625 ; (a) R2362. 8«., 

(a), 3 P* c. j (a) a8 yd. 

Additional Paper. 

5*403 ; ( p ) R366. loa . 2 . 239* 197. •• i iP ) Se# p. 79 * 

1914- 

Compulsory Paper. 

378523/^. 2- 247 ; P ) 2160. 

{b) R14650. 3a. 6 Jlp. 4 . 45^4084. (b) R564. S«. 4jJ« 
Additional Paper. 

7646. 2. 20*8. 


>••• 


• r 


1915. 

Compulsory Paper. 

(1)75154060188. (3)7908. (2)504. ( 3 ) 28000. 

(i) f. (2)70*2702 ; 85*8. ( 3 )(i) ii-95846i§. (2) Rs6is. 90. ZP ^ 

(1) 10 p. c. (2) R3072. ' 

Additional Paper. 

13-057. 2 . 3937x3937. ( 3 ) •41937. 

% 191^ 

Compulsory Paper. 

(2) 119 ; ( 3 ) 2520. 2. (1)0; (2) *00415. ( 3 ) (i) *1035546875 ; 

(2) ;£i 73 . 8f. 3 . (1) 12J p. c. ; (a) 60 men. 

Additional Paper. 

*06435. 2. *097.-. ; ( 3 ) 1-732. 

1917. 

Compulsory Paper, 

( a) 272428968896 ; 101793. ( 3 ) 756 ; 89 ft. 3 in. 

(a) J ; 5J. oid . ( 3 ) 30 ; *583. 

(a) R106. 7a. : R37. 2a. 8A ( 3 ) I2( p. c. ; 2^ p. c. 

Additional Paper. 

7589 : 1414 mm. 


2. 1*6487 ; 1*3501. 
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• 

1918. 

Compulsory Paper. 

L (i)(ft) X57. (2) 5910 cisterns, 33 gallons rem. 

3. (i) (2) 24, 

8. (i) ^2.'tj. ;(^) ;^I2. T5. iij. (2) R13S0; (^) 20 days. 

Additional Paper. 

(t) 31623. (2) Length I'SyS tn., breadth 0*625 m. 
a. 0*5751 ; Ip ) 0*3770. 

1919. 

Compulsory Paper. 

L (*) 391; W (*) 104329* 

■2. (1) A2., 150. 4/». (2) . 0*00027. 

a. CO £43^ iS-r. \o\d. *(2) 4 years. 

Additional Pe^er. 

1. 554*2001 ; iP ) 1*224. 2. 0*2836 ; Ip ) S73.120. 

r92a 

Compulsory Paper. 

a. (0 *;(0 s\“04i6. 

3 * CO ;£34. 9r. ^\ d . ; (2) R5000. 

Additional Paper. 

2. (o) 9 hours ; ip) B80000. 

1921. 

Compulsory\Paper. 

1. (a) (2) 133 ; (6) (2) 360 sec. 

a. (I) (i) (‘0 0*041(5 ; (2) 60 feet. 

3. (0 R3I7. 40. (>ip. ; (2) 54 p c. 

Additional Paper. 

1* id) 5*37...cm. ; ( 6 ) is. ii^d. ^ 

2 . (a) 0*0258 ; P) A £1139, B £a, 39 , C £273- 

1922. 

Compulsory Paper. 

L • (a) (2 305 ; P) (I) 600, (2) 5040. 2. (l) 75 ; (2 5a 

8. (0 (0 £ 3 - I4«* Hd, (ii) R96S. S«* 4 P- i (2) R7SO* 

Additional Paper. 

1. (o) 1234 ; P) 0*474. 2. (a) 2*718 ; P) 42I p. c. • \ 



5x6 ’ A i at HIUSTO 

i 


1923* 

Compulsory P^sper.' 

L (i) 2695*48661203. (2) 305. 

(d) (i) 11587 times ; Rem. 4. (2} 94 * 

2 . (I) I. (3) -j. 3 . (i) R 442 < 7 «. 7 ^ <«) 20 years.. 


Additional Paper. 

L 1679. IP) *226. 3 . *368. {b) I7^\ p. c 


1. 

2. 

L 


1924. 

Compulsory Paper. 

(a) (i) 568, (2) 44 ; {b) (2) 120. 

(0 (2) ‘SMS* 3 . (a) (i) R44. I2«. (2) 56 yd. ; (b) 4 p. c;. 

A dditional Paper. 

(a) I 3 S 79 ; W 5 P- c. 2 . (a) -10536 ; (b) 




1925 . 

Compulsory Paper. 

1. (a) (i) 104478661118590 ; (2) 6. (p) 12. 2. § ; 560. 
8. (a) (1) R80. iia. 2 ,V* ; (2) R 7300 * W lo hrs. 42 min. 


Additional Pcper. 

(fl) 1234 ; Ip) 2-41. 2. 27183 ; W 6i p. c. 


1926. 

_ Compulsory-Paper. 

L %) (i)R9S9488 ; (2)472787. (^) (0 22154 ; (2) 37 . 

2. (a) (2) 18 . P) II days. 

3 . R1632. oa. 8 p. (2) He loses p. c. ; after 8 min.. 

Additional Paper. 

1. 18 ; •99999. 3 . *20273. 


1 . 

8 . 



1927. 

Compulsory Paper. 

84 ; 5. 2 . (I) J, (2) ‘01236 ; 14 weeks, 

(l) R545. 5«. op. ; (2) R770, 6 i p. c. 

’t 

A dditionat Paper. 

1*41069. « 2 . 124 : 2*1875 X <^7. 
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J9S8. 

Compulsory Paper. 

1. (1) 17548. i49ti; (») 32. a. (i)i; (i) *142857; 15 daysL 

:8. (1) R81. oa. gp .; (2) 4 yrs.; 30 hrs. 

* Additional Paper. 

L 1*414; I'oooo. 3 . 1*411. 

1929. 

Compulsory Paper. 

1. (0 523 ; (») 12 ; x8, 5 57, C 33. 

a. (i) 1 ; (ii) •! 4 S ; 401 ^ 544 * 

& (i) R217. 10a. Sp. : (ii) 44*4 p. c. : 38 ac. 

Additional Paper. 

!• ’53452 ; *00428. 2. *2554 ; *001. 

V 

ANSWERS TO M ADRAS ENTRANCE PAPERS. 

1889. 

2 . {. 8. *08273029 ; fis. gld. 4 . R1730. 13a. 6ip. 

5. R48. 2a 6. ;£i(94. 13J. gd. 7 . R280000. 

10 days. 8. 7500274. 10. ;^39.3.r. gd. 11. 2 08008. 

189a 

1. 342 ac. 2 ro. 39 po. 2 sq. ft. 36 sq. in. ; 160 yd. 2. 1*5. 

а. R975358. 9^* 22 ^. 4 . 30 weeks. 5 . R6744273. 

6. 4 months. 7 . Increase of £2g7. 

б . 12 cwt. I qr. 19 lb. 4 oz. ; ;^33. 2 s. 6d. 

®. 343 169* 10 . 19487*171. 

1891. 

2 . Ri. lia. 8p. 8. Ri. loa. 3 ^Vi/* 9 146 94718. 

6. 12'. 0. R6. 6a. 4A ; R158. 7 . ;^29i. 9.;. nearly. 

8. 20' after noon. 8. lod. 10 . R9180. 

1892. 

а. *i. 8. SJ* 3 ^* »’ 0037 11562 5 * R67S67. 9a. 72/». 

б. ;^4 i6. t3s.’4d. 0. 3*700965. 7. 3221625 tons. 

8. R355. 13a. 4^. 0. R55. 8a. 4^. 10 . 3^ per cent. 

L 25640000. » 
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2 . 

6 . 

8 

11 . 

2 . 

6 . 

7. 
la. 

2 . 

6. 

8 . 
11 . 


h 


1894. 

8. 5^- 4. »t593« 4«- Sfc^. 


R9333J*S«'4A B. ;£976. iiJ. 7. R231. I2a( 4^. 


4^ miles, 
9 ’oo 732 Xo. 

100 

bV- 

fir 87 S 85 a 

£62$. 

Svs cent. 

H- 


8. R1062. 


10. per cent. 


1895. 

3 . ‘044481. 4 . R 33 S 9 3 i». loj/ 

6. Between 7 ft. 6 in. and 7 ft. 7 in. 

8. ^27348. i2jr. 0 . R7864S. 13a. Ap 

11. 10 ft. 6- in. 

1896. 

8. R123. iia. 3^j>. 4 . R2S5I6373-9«. rr2, 


114 more men. 0 . R1041. lOds. 8/.' 7 . R220000. 
R3. 13a. 6/>. 0 . 12-986. 13 . R2. 8<i. 

70-605009. 







1897. 



2. 

IJ- 

* 


3 . 

R3. 2a. ^p. 

4 . 

R33862. 14a. 3g/ 

0. 

R430. 

13a. Afi. 


e. 

R4556. 4a. 

. 7 . 

Increase R 335 > 

8. 

R7 ; R4. 6a. ; 

R2. 

loa 

• 

9 . 

11*072. 

10. 

R152. 

ga, 6/, 




11. 

2 fur. 3 po. 4 yd. 





1898. 



2. 


3 . 

Ri. 

2a. 

\p. ; -0021875. 

4 . 

RS 45 . ^a. 

0. 

Real 

time, midnight 

July 6 and 

7 ; time indicated, 5 hr 


^ 58 min. 7it sec. 0 . R5375. 7 . R1200. 8. Ri. 2fl' 

8. R75305000. 10 . I St year 70848000 ; 2nd year 7616160 

11. 12-06 ; rem. '0501. 


189^ 


2 . 

6 . 

8 . 

11 . 




3 . 0083175 ; RiS. i5«. 6 fi, 4 . RiiS 9 * iS'** Sb^* 

R1940. 4a. i/, 0 . R68437. 8a. 7 . 7 miles. 

37 m. nearly. 0. 11 per cent. 10. 35640000. 

8 ft. 9 in. 

1900. 

2 . igj. 8. Ri. 40. ; •ooo 2 i 85937 S‘ 4 . R 49770 - 4 «.* 3 b’ 


0 . R773. 8a. 0 . R504. 8a. li/>. 

8. 11^ per cent 8. 4 per cent 
11. 68 yd.c2 ft. 10 in. 


7 .C R53i« 8a. 

10. .1 -2 5 per cent. 
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I9OT. • 

1. R6711070. 13a, 10^ ; R37>7. iia. \op. 2. 

8. ftl. 4a. 3^.: *043^1! 4. R4192. iSa. 7iV> 6. R37750* . 

0 . 3| per cent. 7 . R171. 5<i. 8/». loss. 8. per cent. gain. 

8 . 42750000 or 427^ lakhs. 10. Ri - is. 4}^. 

IL 907*00381 ; rem. *008070033. 


ANSWERS TO BOMBAY ENTRANCE PAPERS. 

1878. 


L 

;^90. i8j. I lid. 2 . I. 3. £4- os. 

. gd. 

4. 

83 ft. 5 in* 

6. 

25 per cent. 6* R7678. 2a. ; 10a. 

2*85/}. 7 . 

i^isoo. 

8. 

£2 15. 8j. 9^-firA 0. £20. 


10. 

;^289o. 10}. 


i87s-8a 



1 

1. 

4S023601 ; 45942521. 3 . ^5. cj. 


4. 

T • 11 

6. 

Rio. e. StWA 1 

per cent. 

a 



1 880-81. 




L 

; 4j ; 632- 2. joJ§ sec. 


3. 

26 cooliSis. 

4 . 

2 years. 6. £273. is. ()d. 



• 


1881-83. 




1. 

;£i5o8. isj. 7 i#Srf. 2. i minute. 


3. 

loj. lo^d. 

4. 

R2646. 6. 4 per cent. 


e. 

•83 ; 75 'i- 


1882-83. 




L 

iij. ii*25rf. ; *03671875. , . 


2. 

24 posts. 

8. 

9 | weeks ; /341. 5 ^. 4. £4328. 2s. 6d. 

. 6. 

77 yd 

1, 2 ft.-11 in. 


1883-84. 




1. 

(a) 16,000,075,040,002 ; ( 3 ) I ; (f) ;^24. 

195. 1 

lid. 


2. 

360 ; 2nd, 72 ; 3rd, 60 ; 4th, 45 ; 5th, 40 ; 6th, 36. 


3. 

22 yd. 4. ;£86. IIJ. 

6. 

13312; 

93*05 ; 9 I. 


1884-85. 


1 

a 

1. 

1; 72*5 ; 13 ^- 9 iV- 


. 8. £i- 

8. 

;£iS. 16J. 2d. 4. £7 increase* 

1 

6. 4 per cenj^. 
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ARlTBUEnC 


* 1885-86. 

1. • 4 §S 7 I 42 . 2. 113 boys. 8. si qr., ZiA- 4 . £72. 6j. WL 
6. The latter investment more profitable ; ;£457}JS. 


1886-87. 

1. 5x7x11x13,22*9999891208453... 2. i92|ft. ' 3. J. 

4. (i) 7 It-2 inches, (ii) 35752. 6. £5103* «• 3ia? percent. 

188; 88. 

1-6. 2. I gs. 3<f. 8. 20 months. 

4. 20 ; 7 ; sj. 6. 5a. 4/). 


1. 2. 2. 

3. S' 15 o’clock. 4. 
of the other. 


188990. 

Sf ft. long by 5| ft. broad by s| ft. deep. 
&32000. 6. 3 parts of the one to 13 parts 



1 . 

8 . 


1891 92. 

(i) it (ii) ‘83. 2. Weight allowed is 100 lb.; they had 2 cwL 
and 3 cwt. 3. They last agreed at 10 hr. 30 min. P. M. 
■when they both indicated 10 hr. 30'. 50". 4. R64a 


1892 93. 

•00502083 ; 15 annas 7JJ pies ; ' 2. 10 days 

3 hr^3o min. 4. ;^2S9. 3s. sid. 6. 401 : 544. 

1893-94. 


iSe/ in the Mofussil.) 

1. 20577 ; 32490 ; *63. 

2. ;^ii. ii.r. 6ld. 8. 2 cwt. 2 qr. 20 lb. 4. £83 6s. id, 

6. I2| hr. 0 . 4 lb, of the inferior to 5 lb. of the superior quality. 


189394. 

(Set at Bombay.) 

i- (i) 24 ; (ii 1%. 2. ^32. I4J. 3^rf. 8. 3i5i months. 

4. £,'h. 2}}.r. 8. ^Jths. 6. At the same time on the after¬ 

noon of the 23rd August when the first clock will show 1-46** 
, ^d the second 2-16'. 



ANSWERS TO PUNJAB ENTRANCE PAPERS ^21 

1894 95 

1 . 146097 days. 2. 1)6. 3. 30. i^days. 

6 . R2i6o. 0. 7-72 ; 15^ annas. 

. 189596. 

1. *01234567^. 2 . Ri2. 3. 315 miles main line ; 189 branch line. 
4. R125 : I4f per cent. 6. ;^iooo stock. 

1896-97. 

:i. 2757029. 2. ;^3762 ; ;^228 o ; ;£6498. 3. iiisec. 

4. 4 per cent. 6. R6000. 

, i89;-98. 

I. §. 2. 55 men 3. 9}^ sec. 4. 3^ per cent. 5. ;£983o. 

1899-1900. 

1. 660539 ; 854920. 2. 176 : 175. 3. 32 miles ; 6 miles.. 

;^I5S2. 8j. 6</. 5. 124^. 

1900-01. 

< 

1. 1008. 2. •15795- 8. 27 days. 

4. R1466 ; R12160. 6. •01041 ; 14*34 sec. 


ANSWERS TO PUNJAB ENTRANCE PAPERS. 

1875. 

1 . 1 , 010 , 001 : 766 . 8 . ( 1 ) 6r| ; ( 2 ) 1 ^ 2 - 

4. I ro. 14 sq. po. ; * 72 . 6 999 ; 1 * 772 ... 0. 15 . 

1876. 

1. 2881*161...revolutions. 2.- R3;i8i. 10. 6/. 

3. R800. la. 9^. ' 4. 22f^ sAers for a rupee. 

6. R3992. no. 8 |§} 2 /. 6. 220 days. ^ 
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AKITHMBTIC 


1877. 

L lo'^6d. 2. {a) 18 min. ; {b) ix|i|; 11*8208.. 

3 . 34'3i68 ; 5*858... 4 . {a) R48385! ; W S 3 lU 5 R3i4f- 

1878. 

* 

1 . R5. loa. 2 . ; *197802, 3 . *0003 ; *Ck>296.... 

4 . 338 sq. ft. 6. 5 per cent, per annum. 6. *316... ; 'oooi. 

1879. 

1. {b) ^ and ; *28472. 2 . jf. 3 . 2'ii5...cu. in. 

4 . («) ; (^) 0316. 6. 3i6'227...yd. 

l88t. 

2 . 9'45 ; 2‘237i... 3 . -03168... 4 . R14. 13a. 85*3^ 

1883. 

1 . *6848. 2 . 12. 3 . (b) 

4 . 3} hours. 6. 140:170:190. 0 . R507. 8a decrease. 

1884. 

* 

2 . *026881 *002688 ; 25*6, 2*56. 3 . I. 4 . 1*0001;. 

6. R62. loa. Sn, former greater. 

1 . 1 : 123 times. 2 . -08125 : *0003 : *638961. 

3 . R884. ISA 3/>. 4 . / 9 . iSJ. 

6. 2963520 :.2420 sq. yd. ■ 6. The latter : R49boo. 

1886. 

3 . *375 ; *612... ' a. *7895. 3 . 4 . She loses. 

6. ,Ri 95 . 13 «. 0-96^ : R172. 8a 5^^/. 

1887. 

I 

1 . (c) S'oii. 2 . ;£i33. 6j. 8^. 8. Rg. 6 a 8}|/>. per mautid. 

4. R3i 65% i 8266 }^! ; R 22 i 5 % : Ri95U* • 

iL R11029. 6 a 7jVA 6. 1*321... 
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1888. 

1 . 2. *62689^. 8. 16 days. 4 . 17 per cent. 5 . . 32 ‘ 907 > 

1889. 

1 . *322085 ; 799. 2 . 2f miles. 3 . 37651 ; 2 min. 6-sec. 

4 . R14. 8a. 6^/. 6. X/3 greater ; the latter.. 

1890. 

L (a) I ; ( 3 ) 015789... 2 . A ; *390625. 3 . /i 324 * 

4 . 8320 men. 6. R86$^. 6. 2/. 

iSpr. 

(i) is’if! (2) II. 2 . *0064453125. 3 . 10 years. 

4 . £200; 5 ^ears. 6. 45 gallons. * 

1892. 

1. tIi : the latter comes nearest. 2. 5*90625. 

3 . 218972*16 gallons 4 . ;£ioi6!)|; ;^6ooo. 6. i7.r. 3(f. per gal. 

I? 93 - 

1 . R1000600. 2. 13713729902. 3 . *41421. 

4 . R17. 5a. 9JA 6. 32 miles. 

1894. 

L *§71428 ; *428571. 2 . Length 44 ft., breadth 33 ft. 

8. /511. 4 . Present value by common calculation, 

t.e., by deducting interest is R987. 8a. •, present value by 

deducting discount is R987. lOO. 54 |A . 

.*895- 

1 . ro 7 i 428 S. 2 . 1*25 lb. 3 . ;^ 39 i, ;^ 529 , jfijn. 

4 . 2*2360679. B. Length 76*2 yd., b.readth 38*1 yd. 

1896. 

1. 2* 2*21359. 3 . 1,1400000; 17100000; 3800000.-4. R3930. 

1897. 

» 

1. m. ;^4. 4J. j w. £3 ; c. ;£i. i6a 2. 2*4142136. 

8. I2l weeks. 4 - 54 °* ,* 
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1898. 


1. 

R66. loa. 8/. 

2 . I. 

8. 

;^66. I3J. 4 ^ 



1899. 



1. 

18 ft. 2. 6 yd. 

8. 4 ; 6 ; 22. 

4 . 3l per cent. 



1900. 



1. 

2000*301. 2. R 73 S 2 . 

15a. nearly. 


8. 10 yd .; 22 yd. 



1901. 



1. 

'£S‘ os. 4d. 2. 1*5789 : 1 

: or I : *65. 8 . 

12 per cent. 4 . 79 1 49. 



1902. 



1.* 

3.5.7.11.13-37. 

2. 5760. 


3 . R4800. 

A. 

R2. 7a. gp. 

6. 15 per cent. 

• 



1903. 



1. 

Prime ; 28721 X 373. 2 . 

2^ hr. 3 . 

R35S. 12a. 

4 .‘ 

A, Rio 5 A'g ; B, RiSisVsff 5 C, Rio 951 |l. 

6. 



1904. 



1. 

2’®.3*-7*: 2*.3.7; 5 7.9. 

2. *044 

; 14789-35. 

8. 

R223. 14. 3. 4. 

R256.3.21. 


6. jJ. 


1905. 

1 . ((i) 2*4^43 > (2) 90017. 2 . Man, R167. \eu ; 

woman, R97. fa . ip ,; boy, R69. 91. 9/J.; jfirl, R41. 12a. 3^. 
8. R1T4. I3<r. 6^ 4 . R8i 2. 8<i. 6. (i) Sunday ; (ii) 24 times. 

1907. 

53 ‘ 2 . ;C 5 " 5 - 2 > 4 ^ 8. Ri4285f 

4 . R126720. 8. *419024^. 

1908. 

1 . 1921ft. 2 . *00000292... 8. 9 ^ p.'c. 4 . 6*125 P.C. 

1909. 

■L «yT : ' 0437 S* 2 . Ri. So. i^Vk^. 8. 16 AV 

R1161. ta .; R49f. 10a. 
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« 

• i9»o. 

25 S 5 * ; 2. V]\: ‘000312s. 8. Rt689. no. Si^»' 

P. W.-;^I002.155. si'rf.; D"-i; 33 . ^s, 5 . R736... 

* • t 

• I9II. 

32*907.,.; 3 . ;£ir87p. 3f. 4*4925^. 

2 months hence. 6. s| days. . . ' 

1912. 

V • 

(f) 89, 2 . I; ^/Ty. 3 . S days. 4 . 2/1 p. c. : R12500..• 

I3i\ min. past 2. 

. I 9 t 3 - 

109, 113; 544. 2. (b) 1*4162." 3 . R3 ; R2. lOd.; Ri. 60.. 

R2269. 15a,. 11/. 6. 150*8. 

1921. 

L 188121; 8,}j. 2. R4S. S«. 4A ; iV 

aC R6. 2 a. ; Rio. 20. 8jf. 4 . 4J? yrs. 6. 3 ; 6 j. 4</. 

1922. 

1. 192; 6/5. 2. jC 3 . 9 s . 5 ?^-; 8. ;Cii. i8j. sdL . 

4. 74 p. c.; 12^ oranges. 

6. A, R3762 i B, R2280 ; C, R6498. 

1923. 

L *6606. 2. £39. 135.4rf. ; |[. 3 . R623. 3a. 8/. 

4. 9 P* c. ; sr. 6. 1456849 sq yd.; R227632. loa. 6/. 


ANSWERS TO ALLAHABAD ENTRANCE PAPERS, 


1- lA; ri846x§. 
8. •0316... ; *01. 

8 days. 


1889. 

2. (a) 3i®, ;■ {b) *9063 ; *00296... 

4 . R1300. --84 12 min. 40J 5 sec, 

39I miles from tbe^r starting plaae. 
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1 




1890. 


L 

‘696294007 ; 36*55085... 

2. Jlj. 

8. R8600.13a. loV^. 

4 . 

* 99999 »* 8* 2115... 

cu. in. 

6. llA 

in. 



1891. 


1 

2. 

HSimHfSK- 8‘ HI- 

4 . Si 

per cent. 5 . 

9999; 7 il- 



1892. 


V 

A. 

t 

(fl) 12 ;(6)W,/r,‘84375. 

8. 56} days. 

4 . 

6. 

1*0001... 


• 

t 



/ 

1893. 



2. 

2 fur. i2i\ po. ny 7 li«. 

4 . 

£iA. ij. 

6. 

£350.1 ir. 8<f. 6. 1869. 

7 . 

79-032 ; 81V. 



1894. 



L 

(a) 993 X 807-806193. ( 3 ) 

- I. 

2. (a) '0009 

1 5 W 5 ‘ 0 S 9 ... 

3 . 

444 miles. 


4 . RSSS. 




1895. 



L 

( 3 ) 4 feet square. 2. (a) » 

(fi) 17724— 

3 . R5709. 

4 . 

II7.6 ^11^ and R4 . 15 . 

3 f. 

6. 150 yards. 



1896. 



1 . 

(a) I A ; ( 6 ) 25. 

2. 

d 

0 

0 

0 

• 

8 

. 

8. 

178 hr. 52 min. 30 sec. 

4 . 

miles. 

6. R2800. 



189;. 


1 

1 . 

47 ; 127041. 2. ‘28J. 

8. ;£ 29 I 

■ 17^* SSIStJ^* ;^ 3 ^S* 

6. 

2203*90525 francs. 





• 

1898. 



L 

2a. ; iV ; 29. 2. 

(«) 3 ; (^) - 4 l- 

8. 3} ; *001. 

4 . 

gs, 4}</. nearly. 8. 

)Ct 2 S. 
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4 ^'i * 63 > 8* 4 *’ 68 < 8. 
2 2360 (6) ; 7071. 6. 


-1899. 

;£425. If. nearly. 4 < 51 more days. 
7 . 25 per cent, loss ; 80. 


. 1903 . 

1- i •o 67- 2. ’2995676 ; 3. R197. I2fl. oj^.; 3’l6s. 

•4 R3200; 3889.90.11*04/$. 6. R289. 50. nearly. 

1901. 

1* iM ft-; £^> 8. A ; *03391. 8. 160 yd. 

■4. R625. 6. R16800. 

« 4 

1902. 


1. 

•000279 ; 2523^713. 

2. 44. 

3. R3285. * 

4. 

y4, 48 ; B, 84. 

5. ya’J, days. 

6. 8^ years. 



1903. 


1. 

(fl)i 34 ; 2 i in. (^) * 5 . 

2. (a) *0051472; 

*9375. (^) 2’S. 

8. 

30 days. 

4. 10-15 F. M. 

6. 4^ p. c. 



1904. 


1. 

(a) ii jf ; (^) ’000125. 

a. (a);^i7l4.l5 

. 3 ; (3), 3*1624. 

3. 

£7S> 4. 

R1157. loa. 

B. £m25- 



1935- 


1. 

(a) S/iS ; (3) ’3536. 

2. (a) 4 cwt. 1 qr. 9*89 lb. ; *0216... 


(^) . S . 4^. 8. 

iSip. c, 4. R9 i*o\ 

5. £2^ loss. 



1905. 


1. 

42. 2. 16^^ 

s. 8. 25 yr. 

4. 3981. 



1907. 


1. 

Yes. 

3. 94‘9i. 

4. 2*236... 


1908. 

1. 324513. 2. J. 3. See 4rt. 930. 

. 1909- 

*35543i« 8. 44 p, c. 3. u. 

4 . R5,8a. increase. « 



ARITHMETIC 


X9IO. . 

1. 99.000,099,099,099 ; 845-9. a. 3ISJ 873S- 8. 

. i 9 n- 

L 9,000,089,009,010 ; I. a. 1-609344 Km. 8. 34021. 

1912. 

1 . Three billion, two hundred and three thousand and six. 
hundred million, and four hundred thousand. 

2- (0 iiVjf; ( 2 ) £.^' oj. 3 . 8sf?s. 

I 9 i 3 ‘ ' 


L 

1|U. 2. 11. 

3 . 82880. 4 . ;£8l. 

# 


1914 

1 

1. 

(0«%- (2) 3^. ; -16. 


2. 6-015. 

8. 

55 ^. 6}rf. 

1915. 

4 . 54 . 

L 

(i) S5-I. (2) -316. 


2. 14364. 

3 . 

36 ft. 

1916. 

4 . 8 p. c. 

1. 

2 tons 2 cwt 2 qr. 2 lb. 

2. 

15 ft. 3 . 8j. 4<f.. 



1917. 


1. 

(I) 4T ; (2) 0-027. 

a. (1) 

0-25 ; (2) 1-4142... 

8. 

i quail- 

4 . 8781. 4a. 



1918. 


1. 

(a) 99-960 ; {b) 83691?!. 


2. 288 ; 720. 

3 . 

Aug. 17, 2 h. 2 I/t m. A. M. right time. 



1919. 

f • > / 

W b • ' 

1. 

(«) 11 and 13. {b) ; 0-2. 2. 

8635. 4a. 8. The former 



1921. 


1. 

(a) 389 ; {i) 350 . 

si !5 ft. 

3 . 8708. 12a. 


•s 

1922. 

a 

1 

(a) -0045 ; (b) 1-001. 

2. 8198. 2a. 91^5^ 

3 . 

^7,’’, p. c. 

4 . 20 p. c. 
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ANSWERS TO PATNA. MATRICULATION PAPERS.* 

19181 

Compulsory Paper. 

L (a) 49678879355s ; 5000- (^) 9168 ; 125. 

I ; ;£9o6.7j. iirf. (fi) '043225, -011875 ; 15J. 9/i, *1575. 
3 . (a) A500 : 25 years. (b) 10 days. 

Additional Paper. 

L. -001333. 2 . 453 litres nearly. 3 . '4055. 4 . 176400. 

1919. 

Compulsory Paper. 

L (a) 604356745568450 ; 999663, 100203. (i) 875 ; gA 

2 . (a) I ; *2083. (b) £2. i 5 r. iij</. ; ;£l 83 . I 2 j. 

3 . (a) £ 31 S- los. SA ; gs. o'8A ip) Half-an-hour ; 5 hours. 

Additional Paper. 

1. *0499976 ; £220. 2 . S Km. 47 m. ; *6321. 

1920. 

Compulsory Paper, 

8. Jli. 4 . i}J. 6. -0703125. 

•• ;£iS 7 I- 9 -f-o|</. 7 . j^32oo. 

Additional Paper. 

1. (a) *0006 ; {h) 143 yards. 

1921. 

2 . isiif. 8. 3 *" 37 *S 39 5 2^12. 4 . £2. 15J. ii^A ; .£10. jst 6A. 

». 4 i P- c. ; 3703 if guineas. 

1922. 

2 . 47. 3 . R420. 4 . R3289. 6a. g^^p. ; R472. 

6. 51*98 ; 21 yrs. 4 mths. 

1923. 

1 . 709. . 2 . 257040. 4. £ 37 ' 97 ^S ; » 45 * 7 . 3 «. 2 fc»- 

fi. 2 times ; R45 each. 



ARITHMETIC 


' 1924. 

2 . 997920. 8. R26so. 50. ; 9*45. 4 . S5 men. 

5 . 967*5 francs ; 23 p. c. 

1925. 

Compulsory Paper. 

1 . 7256 ; 48900. 2 . 42 ; 8177. 3 . 152 yds. ; i. 

4 . R550, 5 p. c. ; io|f. 6. Ri 725 > & 769 * 8a* 

Additional Paper. 

L 321602520470 ; 2500. 2 . (a) 56 yds. ; (b) *5427083. 

8 i 210 mi. ; iJM* 4. 3 yrs. 6. 5*403 ; 10 ft. 


( 


1 . 

3 . 

6 . 

1 . 

3 . 

6 . 

1 . 

2 . 

3 . 

L 

2 . 

8 . 


1 . 

2 . 

8 * 


1926. 

Compulsory Paper. 

2 . Prime number ; *03396875. 
R103. 8<i. 6ip. ; R50. 4 . R384 ; 52*004. 

R1120 ; 6 min. 




Supplementary Paper. 

1243 ; R7 and R4. 8a. 2. 115*23, *00568 ; 

R2056. 2a. 8/. ; i|^. 4 . Rioooo ; 7564. 

24 ft. ; 400 mi. 


1927. 

(a) 670734472184 ; 24604661. {b) 117 ; 720. 

(a) ; *083. (b) ;^i 64. 5r. 5i»j</. ; *09091. 

A 3888. 2a. ; 8 hr. 

1928. 

(a) 5643 ; A, R457 ; B, R685. 811. ; C, R5X4. ao. ; 

(b) iV i ^i* 20. gp. per lb. 

(a) ;£ii346. gs. iijrf. ; 7i p. c. (b) 1*0003 ; *021596. 

(a) B beats A by i-i\ yds. and C by yds.; R373. 3 a* 3 iVr?^* 

(b) A, 27J p. c. ; B, 35 p. c. ; C, 37k P- c* 


1929. 

(a) 453550073305 ; 1266000. (b) 5438698 ; 6 j. ^d. 

(a) J ; *0074007. (b) £6. 6s. 3d. ; 6^ yr. 

(a) io| p. c. loss ; at 5-20 hr. 



APPENDIX 


I. 


A. • To prove that the multiplier and multiplicand may be 
interchanged without altering the value;of the product. 

For example, to prove that 5 x 4—4X 5. 

t 

Place 5 dots in a line, and repeat this line 4 times. The number 
of dots in a row is 5, and there are 4 rows ; there- . 

fore t^ number of dots altogether is 5 multiplied. 

by 4.* Again the number of dots in a column is 4,. 

and there are 5 columns ; therefor the number of dots • • • • • 

altogether is 4 multiplied by 5, Hence SX4=4X 5.. 


B- The product of a recurring decimal by a whole number o^ 
by a terminating decimal may be obtained without converting 
them into vulgar fractions. It is evident that the product in such a 
case will be a recurring decimal, and that its period will contain 
as many digits as there are in the period of the multiplicand. 


Example i. Multiply 3 2456 by 7, '714 by 4 and 1-236 by li. * 

(j) 3’245<i 

7 


(ii) 7i4 

4 


227192 
_ 3 _ 

227i9§ Ans, 


2*856 A^s, 


(iii) 1-236 

II 

I3S0 

3 


j3‘599-I3’^ 


Here, we multiply in the usual way, and increase the last 
figure in the result by the figure (if any) carried from the first 
(to the left) column of the period of the multiplicand. 


Example 2. Multiply 6'227 by 8-26. 


(a) 6*227 

(i) 6-227 

(r) 6*227 

8-26 

8'26 

8*16 

37362+1 

37363 

37365 

I24S4 

I24|4 

1*4545 

49816 +2 

49818 

• 

498i8ift 

5143726 

T 

51'43737 


Here, first we multiply as in the case of whole numbers, and 
increase the last figure of each partial product by the figui% (if 
any) carried from the first (to the left) column#of the perioD of 
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the multiplicand. Thus we get (d). We now add these lines in 
the usual way, but to do this correctly we extend each line (except 
the top line) as far as the right-hand figure of the top line, by 
repeating the digits of its period. The number of decimal places 
as far as the end of the first period in the result must be 3+*! 

5. We therefore place the decimal point to the left of ^ the 
5th figure from the end ; and the required product is 51*43727. 

Example 1*32 10=13-25^. 

Example 4. •32s5x 100= •32§6i x ioo<=32’§62. 

Example^, *5 x iooo=a'55S§x iooo=SSS'§. • 

C. To divide a recurring decimal by a whole number, we 
proceed as in ordinary division ; but instead of bringing down a 
ucro each time \fre bring down the digits of the period in rotation. 
If the divisor is a terminating decimal, we multiply it by that 
power of 10 which will make it a whole number, and also multiply 
the dividend by the same power of 10 ; and proceed as in the 
case of division by a whole number. 


Exa mple i. 

Divide 32*624 by 5. 

5 ) 376 242424 
”6*5248484... 

The quotient is 6'S248. 


Example 2. 

Divide 2723 by 53. 
Q uot.=*0513817.. 

53) 27232323- 

265 

73 

53 

202 

i5iL 

433 

4?4_ 

92 

53 

393 

37t 

22 


If we had to divide 2*753 by *053, we should divide 2723*23 
by 53- 
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When an algebraical^ formula is applicable, it may be used 
with great advantage in simplifying fractions. 

ExamfU. Simplify . 

Let 704=a, and '296“^. Then the given fraction 

“=~—X =- “hi —-==^i+^= 704+*295 = i. Arts. 

a^b a — b , • ^ ^ 


Examples For Exercise. 


Simplify : 

1 -L ^ -L. -i_ 

4o8^4o8~459 ^4?9 . 

1 I 

408~459 

3 (3-2)«+(2-8)a-(6-4y2-8) 

(i- 6 )*+( 2 - 4 ) 2 -i-( 3 ' 2 ;( 2 - 4 / 

6 - (967 + BjrX967+ir0T)-(967 

g ’IX “lx •I+'OIXOIX* OI 
•2 X -2 X’ 2+’02 X ’02 X- 02 ' 

(• 034--oiX’03+'02)+(‘o3-‘ ' 
■ (• 03 X’ 03 )+(’ 02 X ■ 


_ Jof ■125-t*, of’06 
2 . ’• 
•125+’06 

. (•oi 79 ) 3 -(-oi 78 )« 

(• 0026 )® - (* 0025 )** 

¥^7X9^7 •“ bwtX 

(i X i X f ) — (7 X 4 X J) 


/219.24I_ \ /24!_1W\ 

V 24 I ^239 */' V 239 241 /* 

10. {(ixix J)+(JxJxi))-T-{(JxJ)-(ixi)+(ixi)}. 

,, ’07 X {(■ 07 )* + 1 } {(’ 07 )*-’07} X (-07 +1) ^ 

3xi-2x^x^+j^x i -ix j- 

ixi-2xixf + ixi-ixi' ixi+ixi + ix*+ixi* 
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14 , _/ I _ X \ 

(i+JX4+i)-(4+*Xi+i) *4^1 ^^+iV 

IK (:5)‘^-C5)»('3)*+(-3)* fi)*+fA)*+(t)* 

* (•5)»+C5X-5)+e3)‘* +(*)*' 

17 (^x Vx^.x^)+(^x^x^xt)+(]^x^x^x^) 

{(ix J)+(|xfc)+(^x|)jx{(4.xf)-(|x J)+(^xi})‘ 

18 fSx|xl i)+(l xlx;) +( ^x^^x^)-qftx|x^) 

{(ixi)+ax>)+axi)}-{(4xV)+(^xi)+(ixi)f • 

10. *54 X ’54 X ‘54 + -46 X -46 X -46+3 X *54 x -46. 


2 0 ^ ^i±i)± 4 .!il x(j|+^)-<-]| x^x(^ 4 -j^) + 2xixix J. 

i of i+i of i+i of of 



APPENDIX IH. 


Additional Examples on H. G. F. and L. C. M. 

1 . Find the two numbers lying between lOo and 200^ of 
which the H. C« F. is 48. 

2 . Find the two numbers which lie between too and 200 and 
which have 36 as their H. C. F. 

a 

8. Find the two numbers lying between 200 and 300, of 
'which the H. C. F. is 37. 

4 . Find the numbers lying between 400 and 500, which are 
divisible by 12, 15, and 20. 

6 . Find the numbers lying between 200 and 300, which when 
divided by 6, 8 or 9 will leave a remainder 5 in each case. « 

6. Find the greatest number and the least number which 
being subtracted from 3000 will make the result divisible by 7, 
II and 13. 

7 . What is the least number that must be added to and what, 
is the greatest number that must be subtracted from 90900 that 
the results may be divisible by 777, 819 and 4329 ? 

8. Find the greatest and least numbers of six digits which 
^are divisible by 27, 45, 60, 72 and 96. 

9 . The H. C. F. of two numbers is 21 and the L- C. M. is 
4641 ; one of the numbers lies between 200 and 300 ; find the 
iDumbers. 

10 . Find the three largest numbers such that their H. C. F. 
is 7 and their L, C. M. is 1155. 

' IL What numbers of.four digits each can have 143 as their 
H- C. F. and 25025 as their L- C. M- ? 

12 . Find the least number which when divided by 12 and 26 
will leave the remainders 5 and 9 respectively. [Here, 12- 5 =*7, 
and 16 — 9=7 ; therefore if 7 be added to the number required the 
sum will be divisible by both the numbers 12 and 16. Now the 
L. C. M. of 12 and 16=48 ; /. the number Tequired=48-7«»4i] 

13 - Find the least number which when divided by 24 and 36 
I will leave the remainders 14 and 26 respectively. 

' 14 . Find the least number which when divided by 48, 64^72, 
80, 120 and 140 will leave the remainders 38, 54, 62, 70, ii&and 
130 respectively. 
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• 16 . Among how many children - may 429 mangoes and also 
715 oranges be equally divided ? 

[The number qf children required must be a common factor 
ofAzqandyi^. Now the H. C. F. of 429 and 715143 ; the 
■umber of children required must be 143 or a factor of 143. But 
143’=‘13X 11 ; the number of children required is 143, 13 or il.] 

16 . Among how many children may 175 mangoes and also 
105 oranges be equally divided ? ^ 

17 . Among a certain number of children 1001 mangoes and 
also 910 oranges may be equally divided. How many a^e the 
childlren ? 

18 . Find the number of children among whom 1596 mangoes 
and also 1428 oranges may be equally divided. 

* 19 . When 325 and 535 are divided by a certain number there 
is left the same remainder 10 in each case. Find the number. 

20 . A man bought two heaps of mangoes, one for Rio. 3^. 
and the other for R18. oa. 9^. If the price of each mango be 
the same, and not less than three and not more than four anr as, 
find the total number of mangoes he bought. 


ANSWERS. 

1 . I4i^and 192. 2 . 108 and 144,144 and iSo, or loS and 180. 


3 . 

222 and 259, or 259 and 296. 

4 . 

420, 480. 

5 . 221, 

293 

6 . 

1999 ; 998. 

7 . 

9 ; 60597. 

> 


8. 

997920 ; 103680. 

9 . 

273, 357 - 



10. 

1155. 385, 231- 

11. 

looi, 3575, 

5005. 


13 . 

62. 14 . 20 [ 50. 

16 . 

S, 7 , or 35. 



17 . 

7, 13, or 91. 

18 . 

3, 4, 7, 12, 

21, 28, or 

84. 

19 . 

15,21,35, or 105. 

20. 

X2I. 




THE END. 








